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ANYTHING oo EVERYTHING 


FOR OXYACETYLENE WELDING ,,,, CUTTING 














Airco-D-B No. 1A Oxygraph for cutting 
steel plates and forging to any shape 


Thousands of problems of production have been met 
by oxyacetylene hand torches. As many more are 
being met by mechanical welding and cutting equip- 
meut. Airco engineers will gladly point the way. 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen— Airco Acetylene— Airco-Davis-Bournonville Weld- 
ing and Cutting Apparatus and Supplies, Acetylene Generators and Spe- 
cially Designed Machines for Automatic Welding and Cutting— 
Nitrogen, Argon and other Airco Atmospheric Gas Products 





Controls the manufacture and sale of National Carbide 


Home Office: 342 Madison Avenue, New York, N. Y. 
Airco District Offices, Plants and Distributing Stations conveniently located throughout the country. 
Air Reduction Sales Co. maintains its own Apparatus Repair Shop in each Airco District Office city. 


“Airco Oxygen and Acetylene Service is Good Service” 
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Published monthly by the Welding Engineer Publishing Co. Entered as second class matter Jan. 20, 1916, at the Post Office at 
Chicago, Ill. Under the Act of March 3, 1879. 




































































pee ey BO 
ae nd ws 
< ae 


ee 


wy oP ye 


> semen? 
OTE On, ES TEE 
hs * 
rs Rte ‘ 


"Ff aa 


Reducing 12 hours to 40 minutes 


This big cast iron punch press 
frame weighs 2800 pounds. 

One leg, measuring 9 inches 
square in cross section, was cracked 
clear through. 

In order to weld it, chamfers 
3%"' wide and 4%" deep, on either 
side were necessary. 

To cut these chamfers with an 
air chisel would have required at 
least 12 hours labor. 

The Oxweld Blowpipe did it in 
40 minutes! 

And the work was not only done 


in 1/18th the time commonly re- 
quired but was done well, the sides 
were even and clean. 


In every phase of industry where 
metal is used, the oxy-acetylene 
process is cutting the rough edges 
from production costs, speeding 
output and reclaiming vast quanti- 
ties of parts from the clutches of 
the scrap pile! 

Oxweld Resident Engineers in 
more than fifty cities will gladly 
help with your welding and cutting 
problems. 


OXWELD ACETYLENE COMPANY 


Newark, N. J. 


Chicago 


San Francisco 


‘WELDING AND CUTTING APPARATUS 
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WORLD’S LARGEST MANUFACTURERS OF WELDING AND CUTTING EQUIPMENT 
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equalled in constimé¥en 
Unsurpassed in performats 


Balance 


BALANCE throughout is a governing factor in the 
PUROX factory. 


BALANCE OF WEIGHT not only makes PUROX 
torches a pleasure to operate but so distributes the 
metal that a maximum of rigidity and strength is 
obtained. Years of service which PUROX torches 
give is due to the proper incorporation of this factor 
into their construction. 


BALANCE OF VOLUMES is not merely a theory 
but an actual result with PUROX equipment. Flash- 
backs are prevented without depending upon disturb- 
ing the balance of volumes of the gases used. Tests of 
record and the experience of thousands of PUROX 
users show that with gases of commercial purity a ratio 
of oxygen to acetylene of 1.05 to 1.00 is an average 
easily attained in welding. 


BALANCE OF PRESSURES insures the safety of 
the operator and reduces the liability of the employer. 
In combination with the PUROX method of mixing it 
gives a flame of constant characteristics under any 
condition of practical application. 


THE 
PURDX 
COMPANY 


2311 East G2nd St. 620 East Hancock Ave. 14 East 13th St. 
Los Angeles Detroit Kansas City 
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ACETYLENE GENERATORS 





THE WELDING ENGINEER 





Readers of Ohe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Che advertising section includes the principal manufactur ers 


Buyers’ Index 


of the Chiited States. 








Air Reduction Sales Co. 
Bastian-B 


Carbic Mfg. Co. 

| sae lh oo <9 
mperial Brass Mfg. Co. 

pion & Milburn Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Smith's Inventions, Inc. 





BRONZE FILLER RODS 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 


Carbic Mfg. 

Central Steel & Wire Co. 
Or es Wm. Cramp & Sons 

Davis-Bournonville Co. 


Electric Arc Cutting & Welding Co 


“unerior Oxy-Acetviene Machine Ce. 
Tinited States Welding Co. 
Welding Metals Mfg. Co. 


ALUMINUM FILLER BODS 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 


bg Mfg. Co. 
Wm. Cramp & Sons 
Davis wis-Beernenvilie Co. 
Electric Arc Cutting & Welding Co. 
Davis- onville Co. 
The Im al Brass Mfg. Co 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox 


Co. 
Superior -Acetylene Mach. Ce 
Torchweld ul t Co. 

Tnited States elding Co. 
Welding Metals Mfg. Co. 


e Burdett Oxygen Co. 
Hauck Mfg. Co. 
Duvie-Beusnenvillo Co. 

| The Imperial Brass Mfg. Co. 
Modern Engineering Co. 


Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 


ANNEALING FURN 
Buffaio Dental Mf. Co 
General Electric 


4LUMINUM FLUX 


Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett “xygen Co. 
Eee Mfg. Co. 

vis-Bournonville Co. 
The Im Brass Mfg. Co 
Hauck .Mfg. Co. 
Hoskins Process Development Co. 
Imperial Brass Co. 
bay pacmrerns Co. 


orey Flux ty gu Co. 
Tarwels Acetylene Co. 
Purox Co. 
Superior Se hwy Machine Co 
Torchweld t ~ 


Tintted States % elding Co 
Welding Metals Mfg. Co. 


4LUMINUM SOLDER 
Air Reduction Sales Co. 
Oxveen 


Burdett Co. 
lAberty Welding & Mfg. Co. 
Purox Co. 


Welding Metals Mfg. Co. 
ACES 


Co. 


ay <a 
Bye Shieid Co 


am ag Are Cutting & Welding Co. 


uction a Beige Co. 


e This Co. 
Davis-Bournonville Co. 
Brass Mfg. Coe. 
Oxweld Acetylene Co. 


Universal Oxygen Co. 


sas SHEET PAPER 


Burdett Oxy _ 
gen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Brass Mfg. Co. 


Oxweld Acetylene Co. 


Purox Co. 
Sall Mountain Co. 

Oxy-Acetylene Machine Co, 
" Welding Co. 


States 
Welding Metals Mfg. Co. 


5... nen 


economy. 





terial and methods; make 
tests on welding appa- 


° CARBIDE ( 
ratus for efficiency and Carbie Mis. Ce 


CARBON (Blocks, Paste. Etc.) 
Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y. 








BRASS AND a FLUX 
Air Reduction Saies Co 
Bierman-Bverett Foundry Co. 
Burdett Oxygen Co. 

Carbic Co. 


Mtg. 
Hauck Mfg. Co. 
onville Co. 
The Brass Mfg. ©o 


Im 
Modern Engineering Co. 
United States Welding Co. 
Oxweld Acetylene Co. 


Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Ce. 
Torchweld Co, 
Welding Metals Mfg. Co. 


8S 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 


Oxweld Acetylene Co. 


Purox 

Torchweld Equipment Co. 
BRAZING etna 

Buffalo pm g By Co. 

Davis-Bournonville Co. 


Harris Calorifie Co. 
pn 


perial Brass Mfg. 
Alexander Milburn Co. 
Oxveeld Acetylene Co. 


Purox Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 


Torchweld 
Welding Metals Mfg. Co. 


Commercial ‘Aaetyione Supply Co. 
Prest-O-Lite Co. 


oo 


Oxweld Acetylene Co. 

Purox 

Superior -Acetylene Machine Ce 
Torchweld uipment Co. 

United States Welding Co. 


5 > ww ae ELEOTRIC 


REAMERS. 
N. A. Strand & 


Wodack Blectric Pool Corporation 


CABLE (Fer Leads) 


Electric Are Cutting & Welding Co 
General Electric Co. 

Quasi-Arc Weldtrode Co. 
Transportation Engineering Corr 
Wilson Welder & Metals Co. 


(Calcium) 


ARBIDE 
Air Reduction Sales Co. 


arbolite Sales Co. 
Carbic Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Standard Carbide Sales Co. 
Union Carbide Sales Co. 


Compressed in Cakes) 


Air Reduction Sales Co. 

National Carbon Co. 

U. 8S. Welding Co. 

Electric Arc Cutting & Welding Co 


CARBON REMOVING TORCHES 


See “Torches” 


CAST IRON FILLER RODS AND FLUX 


Air Reduction Sales Co. 
Burdett gen 
Bierman-Everett Fay. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Davis-Bournonville Ce. 
Blectric Arc Welding & Cutting Co 
Hauck Mfg. Ce. 
International Oxygen Co. 
Modern Engineering Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Purox Co. 
Imperial Brass Mfg. Co. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Smith's Inventions, Inc. 
Superior -Acetylene Machine Co 
Torchweld uipment Co. 

en Roginesring Corp. 
Tnited States Welding Co. 
Welding Metals Mfg. Co. 


Afr Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 

vis- mville Co. 
Oxweld Acetylene Co. 


Purox Co. 
Imperial Brass Mfg. Co. 


CUTTING RODS ( 


Elec. Arc) 
Electric Arc Cutting & Welding Co 


CYLINDERS 
Wm. Wharton, Jr., & Co. 
DRILIS, PORTABLE ELECTEIC 


N. EB. Strand & Co. 
Wodack Blectric Tool Corporaties 


ner Mfg. 


a 
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PAGE -ARMCO 


ELECTRODES 


— a con 


High grade welding equipment would be of little 
value without the use of pure welding metal. 

















Page-Armco Electrodes are the purest iron known 
commercially. The impurities taken in the aggre- 
gate do not exceed 16/100 of 1% when consider- 
ing silicon, sulphur, phosphorus, carbon, man- 
ganese, copper, oxygen, hydrogen and nitrogen. 














Page-Armco Electrodes conform to the American 


Welding Society Specifications for Electrodes, 
Grade E-No. |-A. 


Blue tag—ends of rods colored blue. 





_Page Steel and Wire Company 


An Associate Company of the American Chain Company, Incorporated 


BRIDGEPORT, CONN. 


DISTRICT SALES OFFICES: 
Chicago New York Pittsburgh San Francisco 
MANUFACTURERS OF: 
Rods—Armco Ingot Iron and Special Analysis steels. 


Wire—Plain and Galvanized—Rope, Telephone, Telegraph, Bond, 
Strand, Oxy-Acetylene and Electric Welding Wire. 


Fence—Woven Wire for Farm and Railway Right-of-Way, Wire Link 
Protection for Industrial Plants, Lawns, Schools and Estates, 
and Factory Partitions, 
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Quasi-Are Weldrode Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


ELECTKODE HOLD 


ERS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 
Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 


THE WELDING ENGINEER Jul; 


HOSE (Oxygen and Acetylene) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Buffalo Denta! Mfg. Co. 
Carbic Mfg. Ce. 
Davis-Bournonville Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 


Purox Co. 


ELECTROLYTIC OXYGEN AND HYDBOGEN Oxweld Acetylene Co. 
MENT 


GENERATING EQUIP 
Burdett Oxygen Ceo. 
International Oxygen Co. 


FILLER RODS (Swedish Lren) 


Air Reduction Sales Co. 
Bierman-Everett Fdy. Co, 
Burdett Oxygen Co. 


Central Steel & Wire Co. 

Chicago Steel & Wire Co. 

Wm. Cramp & Sons 

Electric Arc Cutting & Welding Ce. 

Davis-Bournonville Co. 

Hauck Mfg. Co. 

Modern Engineering Co. 

The Imperial Brass Mfg. Co. 

Oxweld ee Co. 

Page Steel & Wire Co. 

Superior Oxy-Acetylene Machine Co. 
rtation Engineering a 

air Keduction sales Co. 

Bierman-Hverett ees Co. 


Burdett Oxygen 
Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 


ternatio gen 
iene Imperial Brass Mfg. Co. 
Modern Baginesring Co. 
Oxweld Acetylene 


RODS (Vanadium Steel) 
Air Reduction Sales Co. 
Burdett 


yy Fray. Co. 


Carbic 
Central Steel & Wire Co. 
Universal Oxygen Co. * 


Oxweid Acetylene Co. 


Reid-Avery Co. 
Torchweld Equipment Co. 
Oxy-Acetylene Machine Ce. 
States Welding Co. 
F PLASTIO 


National Carbon Co. 
vu. 8. W 


elding Co, 
FLUE WELDERS (Electric) 
General Electric 


E 


Reduction Sales Co. 
poet ate Foundry Co. 


s. 
Rare Boerevine < ~“" 
Modern Engineering Co, 
Purox Co. 
Smith’s Inventions, Inc. 
Welding Metals Mfg. Co. 


fUKBNACHS (Annealirg) 
Buffalo Dental 


Mf«. Co. 
Hauck M Co. 
uc . 
eS BURNERS (Probeating) 


Air Reduction Sales Co. 
Davis-Bournonville Co. 


Co. 
Superior Oxy-Acetylene Machine Co. 
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Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce 
Torchweld uipment Co. 
United States Welding Co. 
HOSE UNION 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smith’s Inventions. Inc. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment 
ROGEN 


International Oxygen Co. 
ROGEN PLANTS 


Burdett Oxygen Co, 
International Oxygen Co. 
Universal Oxygen Co. 
KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. : 
The Imperial Brass Mfg. Co. 
Brass Mfg. Co. 


Purox Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
Welding Metals Mfg. Co. 
NEEDLE VALVES 
Reduction 


. 


Smith's Inventions, Inc. 
Superior -Acetylene Machine Ce. 
Torchweld uipment Co. 
Welding Metals Mfg. Co. 


NITROGEN 
Air Reduction Sales Co. 
American Oxygen Machinery Corp. 
Linde Air Products Co. 

OIL BURNERS (Preheating) 
Air Reduction Sales Co. 
Carbic Mfg. Co. , 
The Imperial Brass Mfg. Co. 
Modern Co, 
Oxweld Acetylene 
Purox 


Co. 
Superior Oxy-Acetylene Machine Co. 
OXY-ACETYLENE CUTTING MACHINES 


Burdett Oxygen Co. 

Carbic Mfg. Co. 
Davis-Bournonville Co. 
Federal Brass Works 
Harris Calorific Co. 

Hauck Mfg. Co. 
lnternational Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 


x Co. 
Smitn’s inventions, Inc. 
Superior Oxy~-Acetyiene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 
Welding Metals Mfg. Co. 
BUFFERS, PORTABLE ELECTRIC 

N. A. Strand & Co, 

Wodack Blectrie Tool Corporation 

TING VALVES (Hydrogen) 

fhe bastian-Biessing Co. 
Burdett Oxygen Co. 
Federal Brass Works 
Harris Calorific Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
K-G Welding & Cutting Co. 
Purox Co. 


Superior Oxy-Acetylene Machine Co 

Smith’s Inventions, Inc. 

Torchweld Equipment Co. 
REGULATING VALVES (Oxygen) 

Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Carbic Mfg. Ce. 

Davis-Bournonville Co. 

Federal Brasa Works 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

Alexander Milburn Co. 

Oxweld Acetylene Co. 


Purox Co. 
Smith’s Inventions, Inc. 


a Engineeri 
eeriug Corp. 
SEAM WELDERS (Electric 
eon nian Blectric Co. ° 


ERS 
Liberty Welding Co. 
Welding Metals Mfg. Co. 
TORCHES (Oxy-Acetylene Welding and 


fir Reduetio 

Air u m Sales Co. 
The Bastian-Blessing Co. 
Carbic 


Burdett gen Co. 
Davis-Bournonville Co. 
Cc. H. Dockson Co. 


International Oxygen Co. 

The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 

Purox Co. 


Prest-O-Lite Co. 
Smith's Inventions, Inc. 
superior 0% -Acetylene Machine Co. 


pment Co. 
United States Welding Co. 
Welding Metals Mfg. Co. 


TORCHES (Oxy-Hydrogen Welding and 
The Bastian-Blessing Co. 


Texas Headquarters for Welding 


and Cutting. Best 
tala 


Southern Welding & Machine Co. 
212-14 College Street 
San Antonio, Texas 








Burdett 
Devise boansnule Ce. 
ternational 


“A Machine Ce. 
Suthte tevantions tae." 
Torchweld 


Equipment Co. 

United States Welding Co. 
Welding Metals Mfg. Co. 
CONNECTIONS (Oxygsem and Aces 


Alexander Co. 
Oxweld Acetylene Co. 


Purox Co. 
Smith’s Inventions, Inc. 
Oxy-Acetylene — Ce. 


Forehead anipmene 
WELDING OUTFITS 
Thermalene Gas Corporation. 
bes ~~ ad (Gasoline and Kerosene Preheat- 
Co. 
Sunnie" Benen ie So 
Carbic Mfg. Ce. 
Davis- Ce. 
The Imperial Brass Mfg. Co. 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. . 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


3% in. x2 in. (Lump) 

2 inex % in. (Egg) 
14in.x ¥% in. (Nut) 

Y% in. x 1/12 in. (Quarter) 


for Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham............. 12 So. 20th St. 
Mabihe. ..scccesecsec. 16 8S. Commerce 8t. 
Montgomery........ 15 Washington Ave. 

ARIZONA 
PROCRIZ.. «00.0002 ccccee 42 8S. Central Ave. 


ARKANSAS 
| Re eee ..-109 §. Ninth St. 
Little Rock...- .......-- 1400 EB. 6th St. 

CALIFORNIA ‘ 
WUGGND i o. ckmie 6:00.04:00 00 eeiK ne ves 32 H St. 
Los Angeles............. 639 Gibbons st. 
Oakland (See San Francisco). 
BOSPOWMOMGs «oc cccccscscccscvces 217 O St. 
San Diego...........- Seventh and J Sts. 
San Francisco, California and Sansome St. 

COLORADQ 

Denver...... Nineteenth and Wazee Sts. 
CONNECTICUT 
Marthe ciecoscecseceses 409 Windsor St. 
DISTRICT OF COLUMBIA 
WO eS at Riu daae 6c ebb ec 6éecces 
voses Maryland Ave. and 9th St., S. W. 
FLORIDA 


Jacksonville, 13 Cedar St., P. O. Box 124 


AMPA... ...-0- 702 Grand Central Ave. 
GEORGIA 
Atlanta........ Haynes and Rhodes Sts. 


P. O. Box 1594 
Savannah, Ogeechee Canal and Brough- 
ton St. P. O. Box 78. 








ILLINOIS 
Chicage vhioed 122 So. sanaihemne Boulevard 
DAMVENO. ce cctcvvcccscves 11 Oak 8t. 
DEGREE . « vasesdccvee. 133 Ww. “William 8t. 
SE ee 700 Broadway 
ES Se ae ee 856 So. 4th St. 
Harrisburg........«.. 631 No. Webster St. 
Marion. .315 8. Granite St., P. O. Box 747 
Monmouth........+... 61% Public Square 
ee aaa 100-110 Edmund St. 
CN 6 cs ee8k< ec0ee sex 813 Delaware St. 
Springfiela. bee cgicne vak 1801 Washington St. 
GEPORE GR is 6c cn bec es.ces 501 E. Hickory St 
INDIANA 
| Ee: 1601 Illinois St. 
Fort Wayne............. 2206 Broadway 
Indianapolis...... 601-637 Kentucky Ave. 
ee ee 714 N. Fifth St. 
OWA 
DAAVORDOER 6 :00diibs cociccce 118 Harrison 8t. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
Waterloo.......... 1209 Bast Fourth St. 
KANSAS 
ORO bios dc 6 ocenies 824 N. Broadway 
DNR. «6 wnerds te saa pains 154 N. Fifth St. 
Wichita....Douglas and Sycamore Aves. 
P. O. Box 951 
KENTUCKY 
MOE, vcchtin Gi eh os 5.5.56 Beaver Creek 
Comtre) CPi <i .icckuc et. 306 Broad St. 
SUOMI a ons beed cotek 126 B. Main St. 
Middlesboro....... 1701 Cumberland Ave. 
LOUISIANA 
New Orleans........... 4124 Toulouse St. 
SPOCNOER aa s6c ca cu sai 615 Market St. 
MAIN 
POPE soo tiv cicnnc.e ees 11 Exchange St 
MARYLAND 
Baltimore. 6 od 6ncevc . 19 E. Lombard St 
GE welewite  tiGistadsie aves 
Rbe wae 18 N. George St., P. O, Box 172 
ee ee er 406 Main St. 
ASSACHUSETTS 
Indian Gudhank Egle oben ene ckuesieve'so 


- 15 Federa! St. 


CARBIDE iS 


MICHIGAN 
Detroit ...ccccsscveves 5785 Hamilton Ave. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock. ........ First Nat'l Bank Bidg. 
Iron Mountain...... 513 Stephenson Ave. 
Ironwood PeETrTerT i ri iri rr tr 
pO Pe --.-518 South Water St. 
eae 617 E. Shiawasee St. 
Muskegon.........-- 301 W. Western Ave. 
Saginaw...... .--1830 N. Michigan Ave. 
Gawlt Ste. Marie, .vcesccsdcsceces as peceee 
MINNESOTA ° 
Minneapolis...........+. 334 N. First 8t. 
pe eee 413 Chestnut St. 
MISSISSIPPI 
Vicksburg. ..ccccestssses 1701-3 Levee St. 
MISSOURI 
Ramens City... ccvsss 1422 St. Louis Ave. 
Gt.. SOUGDR. . osc ckeee 920 South Sixth 8t. 
St. Louis...... .(See East St. Louis, Ill.) 
NEBRASKA 


CeneRe. «.. + cavsnunena 1007-9-11 Jones St. 
Union Sta. P. O. 
NEW JERSEY 





Camden. sos <scs Front and Division Sts. 
WOOWEPE . . 0 00 decane 251 Ridgewood Ave. 
NEW YORE 
ON FRO OE 108 Third Ave. 
Binghamton............ 83 Prospect Ave, 
BPGGRIFR. occ ccdccs 382 eee Ave. 
STE ee 1336 Genesee St. 
Geneva...... Exchange St. & R. R. Place 
Rurtarville ..ccoesessbnedabeceabes cee 
BN eee ee New York Ave. 
Kingston..... O'Neil St. Near Broadway 
Miegera Vallis ..<:s0subiaeeeatsanws. 
Poughkeepete. o<...%s -skpockenke Smith st. 
and N. Y., N. H. & H. R. R. Tracks 
SICIOR « o:0-20 00 4:60 6s eee 135 Hotel St. 
Watertown. ‘ owen Court 8t. 
Whitehall... scssvacacuas -23 Main 8t. 
NORTH CAROLINA 

Charlotte 








a TeItiiit. er ee 
sie So 4 W. Hargett St., P. O. Box 149 

Wilmington cc aces ee eeesecestesecooes 
Surry St., between Castle & Queen Sts. 


Wilson..700 Goldsboro 8t., P. O. Box 272 
NORTH DAKOTA 





Fargo Fifth p+" = Second Ave, N. 
Athens........+... Factory and Moore Sts. 
CMEC... ccs 618 Mulberry Road, 8. BE. 
Giesimmati....ccissscase .67 Plum S8t. 
Cleveland....... 631 Hanna Bldg. Annex 
Gonmbus. .. . co vseescsan 330 Dublin Ave. 
DAVFtOR .. ccoccsccce 104-114 S. Wayne Ave. 
> SP reeriieii. 338 East High St. 
Mansfield. ..........+-. 40 West Third St. 
Steubenville...... 324-343 N, Seventh St. 
WISE S i ccc ccvccesestenveee 414 8s. Erie St. 
Youngstown..... Jones and Brittain Ste. 
Zanesville. .....-.+++- Main and 2nd Sts. 
OKLAHOMA 
McAlester. ~....sscoescesee8 N. Main St. 
Oklahoma City...... 4 West Park Place 
)) a 1-11 Boulder St., North 
OR 
PoertIand. ...-cccsesss h and Hoyt Sts. 
PENNSYLVANIA 
See re 231 Third St. 
DuBois....Weber Ave. and Franklin St. 
East Greensburg. .Clark — George Sta. 
DU bscbt evs 1000 008Ou 1426 Chestnut St. 
Harrisburg. ...-ccssccccve a 8. Tenth St. 


Johnstown, Messenger St. and B. & O. R.R. 
Philadelphia....Second and Fishers Ave. 
Pittsburgh .......ssee8¢> eoccsteey 

cha an 1202 Chamber of Commerce Bide. 
Pottsville..Railroad and Sanderson Sts. 


Scranton........ Penn Ave. and Vine St. 
Shamokin......... Fifth and Walnut Sts. 
Willilamsport...... Canal and Court Sts. 


Wilkes-Barre....150 E. Northampton St. 
SOUTH CAROLINA 


Ce PleMtOR. 2. nec covecvssss 3 Liberty St. 
TENNESS 
Chattanooga........++6. $12 Pound Bldg. 
Knoxville........+- 426 West Depot Ave. 
Memphis... ...csevss 671 South Main St. 
Nashville........ 105-107-109 Broadway 
TEXAS 
| NPPPr err err ee ee 1008 Canton St. 
El Paso, First and Kansas Sts......... 
Cy PF tee P. O. Box 103 
HOUSTON ..ncscssncveseccvecs secces 
.Baker and Cedar Sts.. P. * 0. Box 1214 
San Antonio........-. -11 6 8. Medina St. 
We Ge cp ckctccccé Thirteenth & Mary Sts. 


UTAH 
Salt Lake City..108 W. Second South 8t. 
VIRGINIA 


Lynchbure.......... 1324 Commerce St. 
Norfolk.317-220 Nat. Bank of Com. Bldg. 
ee, ere ee 1709 B. Cary Sst. 

WEST VIRGINIA 
per 195 Roanoke St. 
Charleston. . Broad St. and K. & M. R. R. 

Elkins....... Rallroad Ave. and First St. 
i eee rr uburn S8t. 
Huntington. “Seventh ‘Ave. & Eighth 8t. 
Morgantown...... aperhs -178 Clay St. 
Mount Hope........ PPA,” > O. Box 5636 
DROID, cccccccccce don tseguneell 
Wheeling........ 43rd ‘and McCulloch St. 
Williamson. ......ss-ees- P. O. Drawer L 

WASHINGTON 

Seattle........ $04 Railroad Ave. “4 
Spokane.......... ossse seen So. Pest 8 

eet og 

La Crosse....... ‘ and King 8 
Madison.......... giss’ Williamson st. 
Milwaukee......... «++. 120 Jefferson St. 


EASILY OBTAINABLE EVERYWHERE 
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| Welding Metal 
. Is making sounder and tougher welds at a lower cost per 
{ lineal foot in thousands of welding shops. 


If you have not tried Weldite, it will be worth your while to 
request samples, which will be gladly furnished free of charge 
to shop foremen and any others interested in welding. 


Furnished Copper Coated for Gas Welding 
Bare and Flux Coated for Electric Welding 


wt tin NAMI 





Be Diet ethics 


Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, III. 








Gauck Mfg. Co. International Oxygen Co. Electric.Are Welding and Cutting Co. 


> 


oe 
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International Oxygen Co. 
The imperial Brass Mfg. Co. 
“xweid Acetylene Co 

Purox Co. 


The Prest-O-Lite Co. 


Superior Oxy-Acetyiene Gpastine Ce. 


United States Welding 

Westinghouse Electric & Mfg. Ce. 

Burdett gen Co. 
Davis-Bournonville Co 

International Oxygen Co. 

Modern Kingineering Co. 

Prest-O-Lite Co. 

Smith's Inventions, Inc. 


Superior Oxy-Acetylene Machine Ce. 


The Imperia! Brass Mfg. Co. 

Torchweld Equipment Co. 
TRUCKS (Cylinder Carriers) 

Air Reduction Sales Co. 

The Bastian-Blessing Co 

Burdett Oxygen Co. 

Davis-Burnonvilie Co 

The Imperial Brass Mf¢e Co. 

ae Acetylene Co. 

odern Engineering Co. 

Purox Co. “ “f 

superior Oxy-Acetylene Machine Ce 

Torchweld Equipment Co. 

United States Welding Co 
VALVES (For Oxygen Cylinders) 

Air Reduction Sales Co. 
Burdett Mfg. Co. 


Mattingly Automatic Valve Co. 
WELDING AP 


ARATUS (Electric) 

Electric Arc Welding & Cutting Co. 
General agg Co. 
Klauer Mfg. 

uasi-Arc sidtrode Co. 

estinghouse Elec. Mfg. Co. 
Wilson Welder & Metals Co. 

WELDERS’ GLOVES 

Air Reduction Sales Co. 
Carbic Mfg. Co. 
Chhago Bye Shield Co. 
Davis-Bournonville Co. 


Electric Arc Cutting bs Welding Co. 


International Oxygen Co. 

Oxweld Acetylene Co. 

Purox Co. 

The Imperial Brass Mfg. Co. 

Transportation Engineering Corp. 
WELDERS’ GOGGLES 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Chicago Eve Shield o. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 

International Oxygen Co. 

ae Engineering Co. 


x Co. 
ae aae Weldtrode 
Transportation Engineering Corp. 
WELDERS MASKS 
Chicago Eye Shield Co. 


General Electric Co. 

Torchweld Equipment Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 


WELDING RODS AND WIEBE 


Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Managanese Steel Forge Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Quasi-Are Weldtrode Co. 
Purox Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co. 
Transportation Engineerin wae 
Wilson Welder & Metals 
WELDING ROD HOLDERS 
Cc. Sorensen. 
WIRE AND CABLE (Asbestos Insulated) 
Central Steel & Wire Co. 
D. & W. Fuse Works, General Electric Co 


ALPHABETICAL INDEX TO ADVERTISERS 


Amling, H. G 


American Welding Society 
Associated Business Papers, Inc.. 


B 
Bastian-Blessing Co., The 
Bierman-Everett Fdy. Co 


Burdett Mfg. Co......... 


Cc 
Gaseas Bie. Ce... cacccccs Inside Back Cover 
Central Steel & Wire Co........... Niece ae 


Chicago Eye Shield Co..... 


D 
Davis-Bournonville Co....... avers seve reas 
eh ED, IR Camo bocsccocvccacesecee 


E 
Electric Arc Welding & Cutting Co........ 


¥F 
Federal Brass nas dle tiadihads oni sere aneaehai 


Gas Products Asen............sccceceeees 
Gas Tank Recharging Co.............+.5. 


General Electric Co 


H 
pe eB RR a reer 
Hauck Manufacturing Co............see.- 


International Oxygen Co 
Imperial Brass Mig: Oa... . 2.220 ecccceess 


K-G Welding & Cutting Co 
Klauer Co, 


Buffalo Dental Mfg. Co................... 
meee 5 the 0 eaneea L 

Liberty Welding & Mfg. Co 

Linde Air Products Co 


Manganese Steel Forge Co 
Mattingly Automatic Valve Co... 
Alexander Milburn ............-..-- . Back Cover 
Morey Flux & Chemical Co Ba 
Modern Engineering Co 


National Carbon Co 
Oxweld Acetylene Go, 
Page Steel & Wire os. 


The Prest-O-Lite Co., Ine...........-65++ 
TORE: PE MIS a a weeSiwescc os ccccceeeerees 


Chicago Steel & Wire Co................. 
Commercial Acetviene Supply Co.......... 
Wee CI OD Re ikke ic ks kc ced ececes 
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NE 5 Rs cin Gianece oc ccccce: 45 
Rochester Welding Works............ 
Roebling, John A., Sons Co...... 


8 
Sall Mountain Co.............+-.-05: 48 
Ch POT OMOR ios s crcccescececses: ‘ 47 
Superior Oxy-Acetylene Machine Co.... 
Southern Weldi Machine Co........ 
Shawinigan Products Corporation. 


49 


Smith’s Inventions, Inc...........-. 
Standard Carbide Sales Co., Inc. 
eS Be Err 


56 


T 
Torchweld Equipment Co........ 


Thermaiene Gas Corp.....-- pt ies 
Transportation Engineering Corp.... 


U 


Union Carbide Sales Co. aes 
eR ONE RS a a 


w 
Welding Metals Mfg. Co. is 
Westinghouse Electric Mfg. Co. ybceee 
‘Wm. Wharton, Jr., & Co., Inc.. 
Wilson Weider & Metals Co........- 
Wodack Electric Tool Corporation.. 
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When you get COMMERCIAL Acetylene 
on the job, you know that you’ve made 


the right kind of a start. 





‘Commercial Acetylene’? means pure acetylene, 
and ‘‘Commercial Service’’ means prompt service. 
No matter what your gas requirements are, you 
will be interested in our free loan cylinder plan. 
Ask our nearest office to tell you all about it. 










Commercial Acetylene Supply Company 
Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 





Atlanta, Ga. Boston, Mass. Bound Brook, N. J. 
East Deerfield, Mass. Los Angeles, Calif. Blue Island, Il. 
San Francisco, Calif. W. Berkely, Calif. 


Supplied in the following sized 
cylinders: 


rm |. . . tt ae on a 
ar, . ss 6. eee oe. ee 
12x44 in. 275 cu. ft. 
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The BURCO Oxygen Regulator 
is practically two regulators in 
one because it performs equally 
well on both welding and cut- 
ting. It saves the cost of an 
extra regulator. It saves chang- 
ing regulators, and it saves the 
operator’s time, 


i—Valve Seat Guide. 
2—Small Spring Container. 
3—Compression Spring. 
4—Seat. 
5—Diaphragm. 
5—Expansion Spring. 





BURCO WwW. D. 


>. 
issue from the tip of this torch 
Welding Torch mixture gives the welder 100% ef 


Price $35.00 
Including Tips 








Gases are mixed eleven different ti: 


flame. 


Built to save 





Hy Grade says -- 





W HEN you equip your weld 
BURCO apparatus, you knoz 
own fault if he doesn’t make good 


This BURCO Torch is so well mad 
so well balanced that you know if 
right the minute you pick it up. 


It is just the same with the 
Regulator. 


You set it for the pressure you wait 
it keeps that pressure. 


You don’t have to worry about 
watch it. 


It certainly is fine to sit down « 
watch your metal flow and know thai 
apparatus is absolutely right all along ' 
line. 


BURDETT MANUFACTURING Co. 
309 St. Johns Ct. 


Chicago, III. 


/ 
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BURCO W C This is a real combination welding and cutting 
. . torch. To go from welding to cutting you simply 
3 3 have to change the tip. It saves buying two 
torches, and it saves time and trouble of changing 
Combination hose connections. 
. > 
Welding and Cutting Price $60.00 incladinig ‘Figs 
Torch 





Sas, time and money 


BURCO Welding and Cutting 
Torches and Regulators 
BURCO Torch construction appeals to 


the expert welder. BURCO Torches 
are light but sturdy, and perfectly bal- 


BURCO Regulators tell the true pres- 
sures and reduce fluxation in the neu- 
tral flame to a minimum. After the 


anced. They save gas because eleven 
different mixtures produce the most 
perfect combination of gas obtainable. 
Equal volumes of gas are consumed, 
and the perfect neutral welding flame 
is easily maintained. 


pressure is adjusted the fluxation from 
wide open to closed is from 13 to 16 
oz. on low pressures, and from 2 to 214 
lbs. on high pressures. This is some- 
thing never accomplished before in the 
history of regulator construction. It 
marks the distinct advance in pressure 


regulators. 


BURDETT VALVES 


BURDETT Acetylene Valves can’t leak. Monel metal swivel seat 
is gas tight when the valve is closed. The heavy asbestos packing 
grows the tighter as the valve is opened. Body is made of tobin 
bronze. The stems are one piece and made of monel metal. They 
are practically indestructible, they can’t wear out. 





BURDETT Standard High Pressure Valves are the most popular 
valves on the market. They save their cost. The swivel mounted 
valve seat tip is made of monel metal. It does not twist or wear so 
there are no seats to buy or gas leakage complaints from customers. 
The plug is connected directly to the stem making a stronger valve. 
When you use BURDETT Standard High Pressure Valves you BURDETT 

have no broken valve stems or valve plugs to replace, and no trouble STANDARD 

from twisted valve tongs or spreading from split plugs. High Preseure Valve 





BURDETT 
Acetylene Valve 





Correspondence is invited from distributors 
who can give the BURCO Line good represen- 
tation in territory which is, as yet, unassigned. 


BURDETT MANUFACTURING Co. 
309 St. Johns Ct. Chicago, IIl. 
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BAS RIRNT I deci 


LIST of MEMBERS 


Each has’ subscribed 
to and is maintaining 
the highest standards 
of practice in its ed- 
itorial and advertising 
service, 


Advertising and Sell- 
ing 

American Architect & 
Architectural Re- 
view 

American Blacksmith, 
Auto and Tractor 
Shop 

American Expocter 

American Funeral 
Director 

American Hatter 

American Machinist 

American Paint 
Journal 

American Paint & Oil 
Dealer 

American Printer 

American School 
Board Journal 

Architectural Record 

Automobile Dealer and 
Repairer 

Automebile Journal 

Automotive Electrical 
Engineer 

Automotive Industries 


Baker’s Helper 
Bakers Weekly 
Boiler Maker * The) 
Boot and Shoe 


Recorder 
Brick and Clay Record 
Building & The 


Builders Journal 
Buildings and Build- 
ing Management 
Building Supply News 


Canadian Grocer 

Canadian Machinery 
and Manufacturing 
News 

Canadian Railway & 
Marine World 

Candy and Ice Cream 

Chemical & Metal- 
lurgical Engineering 

Clothter and Furnisher 

Coal Age 

Concrete ‘ 

Cotton - ' 


Daily Metal Trade 
Domestic Engineering 
Dry Goods Economist 
Drygoodsman 

Dry Goods Reporter 


Electric Railway 
Journal 

Electrical 
Merchandisin 

Electrical Recor 

Electrical World 

ers’ Monthly 
Engineering & Mining 
-rress 

Engineering News- 

Record 


Factor 

Farm Tenghonintct News 

Fire and Water 
Engineering 

Foundry (The 

Furniture ufac- 
turer and Artisan 


Garment Weekly 
(The) 

Gas Age-Record 

Good Furniture Mag- 


azine 
Grand Rapids Furni- 
ture Record 





BUYING 


as affected by 


SELLING 


T IS to your interest to know that 
goods are well sold, as well.as well 
made. You have to pay the cost of sell- 
ing just as you have to pay for the cost 
of manufacturing. Think it over. 


And the cost of selling is no small 
item. In some cases it costs more to sell 
goods than to make them. The seller 
who clings to antiquated, expensive 
methods of selling is no more entitled 
to your patronage than the one who runs 
an out-of-date factory, because you have 
to pay the additional costs in either case. 


If the waste is to be squeezed out of 
selling, the buyer cannot escape a share 
of the responsibility in bringing’ it 
about. 


THIS means recognizing the efforts of 
those sellers who have adopted modern, 
economical methods of selling, and one 
of these beyond any question is good ad- 
vertising in good Business Papers. 


Advertising not only cuts the cost of 
selling, but it increases production vol- 
ume and lowers manufacturing costs. 
It standardizes quality, and is a guaran- 
tee of good faith. 


You are invited to consult us freely about 
Business Papers or Business Paper Advertising 








LIST of MEM 


(continy 


Haberdasher 
Hardware Ag: 
Hardware & M 
Heating and 
lating Mz gaz 
Hide and Le at 
Hospital Manag 
Hotel Month! 
Hotel Review 


Illustrated Mil 
Implement & I 

Trade Jour 
Industrial Art 

Magazine 
Industria! Eng 
Inland Printer | 
Iron Age | 
Iron Trade Rey 


Lumber 
Lumber World R 


Manufacturer’s 
Record 
Marine Engine: 
& Shipping A; 
‘Marine Revie Ww 
Millinery Trade 
Review 
Mill Supplies 
Modern Hospit: 
(The) 
Motor Age 
Motorcycle and 
Bicycle Illustrat 
Motor Truck 
Motor World 


National Builder 

National Cleaner & 
Dyer 

National Laundry 
Journal 

National Miller 

National Petroleun 
News 

Nautical Gazette 

Northwest Comme: 
cial Bulletin 


Oil News 
Oil Trade Journa 


Power 

Power Boating 

Power Plant 
Engineering 

Printers’ Ink 

Purchasing Agent 


Railway Age 
Railway Electrica) 
Engineer 
Railway Engineering 
aintenance 
Railway Mechanical 
Engineer 
Railway Signal 
‘Engineer 
Retail Lumberman 
Rock Products 
Rubber Age 


Sanitary & Heating 
Engineering 

Shoe and Leather 
Reporter 

Shoe Retailer 

Southern Engineer 

Sporting Goods 
Dealer 


Tea and Coffee 
Trade Journal 

Textile World 

WELDING ENGI- 
NEER 


Western Contractor 
Wood-Worker (The 








THE ASSOCIATED BUSINESS PAPERS, Inc. 


HEADQUARTERS: 


‘ JESSE H. NEAL, Executive Secretary 


220 West 42nd STREET NEW YORK cITY 








a 





7 








mesee-menees sy — 












uly, 1923 THE WELDING ENGINEER 


THE WELDING ENCYCLOPEDIA, Second Edition, 


is the most complete compilation of welding informaton 
ever published. 


No matter how much welding you do— 
No matter what kind of welding you do— 
No matter what welding process you use— 


If you Weld, you need this boats 


It describes in detail the theory 
and practice of every welding 
process. 

It tells how to weld every 
weldable metal by each of the 
welding processes. 

It gives detailed instruc- 
tions for handling the impor- 
tant welding jobs. such as 
boiler welding, sheet metal 
welding, tank welding, 
pipe welding, etc. 

It tells how to pre- 
pare parts for welding. 

It tells how to install 
and care for welding 
equipment. . 

It explains the 
meaning of all words 
and terms found in 
welding literature. 











FOR THE OXY- 
ACETYLENE WELDER 















388 Pages 
It tells where to 550 Illustra- . 
buy all standard tions 
makes of welding Leather 
apparatus and sup- Grain 
plies. Limp 
Binding 





FOR ALL WELDERS 


CONTENTS 


1. Illustrated encyclopedia covering all words, 
terms, and trade names used in welding. 





7. Complete chapters on Pipe Welding, Rail 

Joint Welding and Tank Welding, explaining ' 

procedure in detail. 

2. Oxy-Acetylene Welding.—Aluminum, Steel, 8. Heat Treatment of Steels. 

Cast Iron, Copper, Brass, Bronze. (Full _in- ; her 4 Regeletent-—Whet en be ! 
i i 9. ules an — 

structions for welding each of these metals.) welded .and what cannot be welded. Rules 

3. Electric Arc Welding.—Complete instruc- also govern the installation and operation of 

tions for welding all metals, studding, cutting, equipment. 

etc. 10. Charts and Tables—A fund of welding 

information at a glance. Includes color chart 

Includes showing colors at various temperatures, and 

Percussion color chart showing proper adjustment of 

oxy-acetylene welding flame. 


11. Condensed Catalogs.—Up-to-date infor- 
mation about the leading es of welding 
apparatus and supplies. The Buyers’ index 
is a convenient and reliable guide to the man 
who purchases or recommends welding ap- 
paratus. 





4. Electric Resistance Welding. 
Butt Welding, Line Welding, 
Welding and Spot Welding. 


5. Thermit Welding.—The most complete 
treatise on this process ever published. 





FOR THE 
THERMIT WELDER 


6. Boiler Welding.—An important subject for 
the welder to study. 


Send the Coupon 
oday 
Order with this cou- 


ANXABRSASRSRSRS SREB SESRRRERSR EE EER ERE EER EERE ER ESE ESR EER ER SBER BERBER EEBEBEESE 


Welding Engineer Publishing Co., 


pon enclosed check or 
money order for five 
dollars. If, after keep- 
ing the book five days 
for examination, you 
are not satisfied with it, 
you may return it at 
our expense and the 
purchase price will be 
promptly refunded. 


AARBABABBBSERSEESRSEERERESE EEE ES BY 


608 S. Dearborn St., Chicago, Ill. 


Please send me a copy of The Welding Encyclopedia, Second Edition, for 
which find enclosed five dollars. | understand that 1 may keep it for five 
days for examination and if it is not satisfactory | may return it and you will 
refund the purchase price. 


ee eeweeweeetewccccnesees woccnweeee 





Postoffice 
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Cheaper Oxygen and Hydrogen 


ROMPT return of empty cylinders helps 

materially to lower the price of oxygen and 
hydrogen. Every gas producer has thousands 
of dollars invested in cylinders. A quick turn- 
over, and reasonable care of cylinders and their 
valves, will enable the producer to sell gas at 
a lower price. 


The average cylinder represents an invest- 
ment of twenty dollars—it is equivalent to a 
twenty dollar bill. In retaining an empty cyl- 
inder you are withholding from productive 
service at least twenty dollars of another’s in- 
vested capital. 


Don’t fail to return cylinder cap with cyl- 


Won't you cooperate? 


Many cylinders go astray and lie around 
scrap yards, shops, etc., because either th 
name or address of owner is not known or n 
one cares to take the trouble of shipping them 
back to the owner. 


A $2 REWARD 


will be paid by the producers listed below for 
recovery of cylinders belonging to them in 
good condition, which have been missing one 
year or more. 


These producers will be pleased to pay 
freight and cartage for return of their cy! 
inders which have gone astray. 


inder, in order to protect valve. 


Both consumer and producer will save 
money as a result of quick turnover of cylin- 


ders. 


The Association will furnish name and ad- 


dress of owners of cylinders, where same is not 
known, upon receipt of advice as to names and 


numbers appearing thereon. 


OXYGEN AND HYDROGEN 


Also Other Necessary Equipment and Supplies for Oxy-Acetylene and Oxy-Hydrogen Weld- 


ing and Cutting. 


THERE’S A PLANT NEAR YOU! 


CALIFORNIA 


California Compressed Gas Co., 
Los Angeles. 

California Compressed Gas Co., 
Oakland. 


COLORADO 


Colorado Compressed Gas Co., 
Denver. 
; ILLINOIS 

Acme Oxygen Co., Chicago. 

Burdett Oxygen & Hydrogen Co., 
Chicago. 

Electrox Co., Peoria. 

Swift & Co., Chicago. 


INDIANA 


Indiana Oxygen Co., Indianapolis. 
Logansport Oxygen Co., Logans- 
port. 
IOWA 


Bettendorf Oxygen Hydrogen Co., 
Bettendorf. 


KENTUCKY 


Kentucky Oxygen & Hydrogen 
Co., Louisville. 


MANITOBA 
Auto-Lite Gas Co., Ltd., Winnipeg. 


MICHIGAN 


Burdett Oxygen Co., of Detroit, 
Detroit. 
Michigan Ox-Hydric Co., Muske- 


gon. 
MINNESOTA 

Commercial Gas Co., Minneapolis. 
MISSOURI 


Kansas City Oxygen_Gas Co., Kan- 
sas City (two plants in Kansas 


City). 
MONTANA 
Mountaineer Welders’ Supply Co., 


Butte. 
NEBRASKA 
The Balbach Co., Omaha. 
v NEW YORK 
American Oxygen Service Com- 
pany, New York. 
OHIO 


Clarke Chemical Co., Wickliffe. 
Ohio Electrolytic Oxygen Co., 
Cincinnati. 


OKLAHOMA 


Burdett Oxygen Co., of Oklahoma, 
Oklahoma City. 
Tulsa Oxy-Hydro Co., Tulsa. 


OREGON 


Portland Oxygen & Hydrogen Co.. 
Portland. 


PENNSYLVANIA 


Burdett Oxygen Co., Philadelphia, 
(plants at Chester and Norris- 
town). 

Burdett Oxygen & Hydrogen Co., 
Pittsburgh. 


TENNESSEE 


Burdett Oxygen Co., Chattanooga 
Memphis Oxygen Co., Memphis. 
TEXAS 
Burdett Oxygen Co. of Texas, 
Fort Worth. 


Magnolia Gas Products Co. 
Houston. 


UTAH 
Utah Compressed Gas Co., Salt 
Lake City. 
WASHINGTON 
Washington Compressed Gas Co., 
Seattle. 
WISCONSIN 
Universal Oxygen Co., Sheboygan 
Wisconsin Oxygen Hydrogen 
Co., Kenosha. 








Utilize Our Free Employment 
Service for Oxy-Acetylene Welders 
and Cutters When You Need Help 
or Want a Job. 








Submit your welding problems to any of these plants 











Gas Products Association, 140 S. Dearborn Street, Chicago 


—<—$—<—<—<——— 
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Trade Mark 


le O33 


A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 
our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 


Carbolite is carefully manufactured from 


best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 


a thoroughly clean product, uniform in size. 
Carbolite is made in all standard sizes and 


e can be supplied promptly from warehouse stocks. 


Packed only in 
Yellow Containers 


American Carbolite Sales Company 


General Offices 


DULUTH, MINN. 
WAREHOUSES IN ALL CENTRAL STATES 
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Faster Than a Forge 


and Earns More Profits, too 








Modern shops are discarding the older, siower way 
of heating and pre-heating. They find they can 
handle more jobs, get them out quicker, do them for 
less cost. 

Smith Kerosene Preheating Torche 


Will do every job that a forge will handle, and a lot of others 
besides. Instantly portable and quickly adapted to any work. 


Write for catalogue and 

name of nearest jobber. SMITHS 
MITH 

Exclusive Manufact 

of Schtins and pallies f NVE NTIO N s 


Equipment. INCORPORATED 


MINNEAPOLIS 











WELDING “TIPS” No. 1 
a Ts 


“Would not be without it” 


Why bother with costly and doubtful pre- 
heating methods? 


Do it better, cheaper and faster with a 
Hauck KEROSENE Preheater. 


Write for Bulletin 127 


HAUCK MANUFACTURING CO. 
122 Tenth St. Established 1900 





Brooklyn, N.Y. | 









COMPLETE UNITS 
INSTALLATIONS 
GENERATORS 
and SUPPLIES 


K-G WELDING anp CUTTING CO., Inc. 
Home Office and Factory: 556 W. 34th St.,New York City 


Sales Offices: 
PHILADELPHIA PITTSBURGH CHICAGO SPRINGFIELD, MASS 
and NORFOLK 








Wanamaker Coated Electrodes 


FOR 


ARC WELDING 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 

Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
220 SOUTH STATE ST., CHICAGO, ILL. 





























“Quality 
Protects 


Profits’’ 


Reg. U. S. Pat. Off. 


Non-Flash Apparatus 





Unequaled 


Records for Success and 


Size of Installations! 
The high standing TORCHWELD en- 


joys in the iron, steel and metal working 
industries has been earned—only as such 
things can be earned—by giving down- 
right good value! 


TORCHWELD patented construction 
provides many advantages, invaluable to 
the welding and cutting of metals. 


Equal Consumption of Oxygen to 
that of Acetylene for welding. 


Equal Gas Pressures for Welding, 
and lower pressures than usual 
for cutting. 


Freedom from flash-backs—regard- 
less of the size of the welding or 
cutting job, — gases properly 

mixed beyond heat radius of the 

work. 


Positive safety, whereby any at- 
tempted flame propagation into 
the welding or cutting torch is 
expelled. 


Consider also that TORCHWELD welding 
torches are machined from solid bar brass 
stock, and that principal parts of the cut- 
ting torches are similarly made; all perma- 
nent joints are brazed. Heavy duty welding 
tips are machined from solid bar copper stock, 
and are sufficiently heavy to make them sturdy, 
long wearing, and free from seating troubles. 


TORCHWELD torches are as well balanced 
as the beam on a scale; they do not tire the 
operator. 


A comparison of qualities and prices will reveal values 
you will eventually require and demand in torches, 
regulators, and general welding and cutting equipment. 


Buy Torchweld Now! 


Torchweld Equipment Company 
Fulton and Carpenter Sts, Chicago, Ill. 
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CALCIUM CARBIDE 


Is made from. best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


For ACETYLENE 
GENERATORS 





Packed in 
non-return- 
able 


drums con- 





steel 





taining 100 
Ibs. net. 





Manufactured by 


Gas Tank Recharging Co. . 


Works: Keokuk, lowa 
General Office: - Milwaukee, Wis. 








Distributed by 


J. F. Tschantz, 


Acetylene Generators and Carbide 
1372 Dueber Avenue 
Canton, Ohio 
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Cramp’s Welding Rods 


We also furnish Welding Rods of Cast Iron, Copper 
Covered Iron and American Iron for welding steel, 
Vanadium Steel, Nickel Steel, Cast Aluminum, Drawn 
Aluminum, Soft Brass and Phosphor Bronze, also 
Steel Electric Welding Rods both flux covered and 


uncoated. 








hr 


Cramp’s Cast Iron Solder 


for repairing Scored Cylinders and Water Jackets, 
etc. Thoroughly tried for several years by our cus- 
tomers and found entirely satisfactory. 


Parsons’ Manganese Bronze 


Rolled Welding Rods—The strongest bronze welding 
if rods made for Oxy-Acetylene Welding and High Fire 
Brazing of Malleable Iron, Brass and Bronze. The use 


, of Parsons’ Manganese Bronze Filler Rods in brazing Cramp $s Aluminum Solder 
‘ malleable iron results in the strongest possible weld fe 
or braze and insures satisfactory work. A joint properly made with this solder is stronger 
than the original casting and is preferable to a welded 
‘ joint. 
} We furnish and will be glad to esti- 
mate on all kinds of brass and bronze 
castings. 





The William Cramp & Sons Ship & Engine Building Co., Philadelphia 
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Roebling 
Welding Wire 


Conforming to Spec. E1B ang of The American Welding 


ROEBLING ELECTRODES 
Absolutely uniform in quality 


Roebling Wire Electrodes are sup- 
plied in the following standard sizes: 
\4-in.; Ys-in.; se-in.; %-in.; se-in.; w- 
in.; wz-in., having a standard length 
of 14-in., in bundles 50 lbs. each, and 
are always available for quick ship- 
ment. Sizes other than the above 
and as large in diameter as ‘%-in., 
having any length required, either 
straightened or in coils can be fur- 
nished on order. Roebling Electrodes 
give maximum penetration and maxi- 
mum strength of welds. 


ROEBLING GAS WELDING STICKS 


99.75% Pure Iron 


Rectiieg. Wire Gas Welding Sticks are copper coated to 
distinguish them easily from Roebling Electrodes. They are 
supplied in standard sizes: %-in.; fy-in.; 4-in.; fy-in.; 4-in.; 
gy-in.; vy-in.; yYe-in.; and in standard lengths of 36 in. in 
bundles “sees 50 Ibs. each, well protected by weatherproof 
paper or burla Sizes other than the above either straight- 
ened or in coi s can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 














Clean and Quick Method 
of Brazing 


B. D. M. Co.’s No. 101 Gas Brazing Stand for tool 
rooms or manufacturing purposes, has two powerful 
gas blowpipes which are adjustable in any direction. 
The substantial iron frame carries also an air drum 
and necessary connections as illustrated. Equally 
effective for a small piece of soldering, or for a 
heavy job of brazing requiring both blowpipes and a 
built-up fire-brick backing. Price $45.00. Catalog 
“B.X.,” to be had for the asking, tells all about it. 


Buffalo Dental Mfg. Co. 


Buffalo, N. Y. 
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PIONEERS -~JGBBERS 
APPARATUS FOR GAS MFGS. 


i CLEVELAND 
—__om _s—— 























ors 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 


Federal Regulat 














Improve 
Your 
Torches 
By Using 
é F ederal’ ? 


Regulators 


“Ask for 
Catalog” 


FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 
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Linde Engineering Service 
for Linde Users 


Linde users seldom fail to save time and money by availing 
themselves of Linde Engineering Service. 


Better standards of practice are 
often suggested. New applications 
are-pointed out. The vexing prob- 
lem may be a common one which 
Linde has helped to solve many 
times. 

The field work with Linde users 
is carried on through the District 


Sales Office in that locality, and is 
based upon the vast knowledge of 
the whole Linde organizationinthe © 
uses of oxygen, resulting from many 
years’ experience. The resources of 
the Linde Engineering Staff and 
Research Laboratories are called 


upon when necessary. 


For your convenience 31 plants and 58 warehouses 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42d St., New York City 


A. The Largest Producer of Oxygen in the World 


District Sales Offices: 
Atlanta Chicago Detroit New Orleans Pittsburgh 
Baltimore ere Kansas City New York San Francisco 
Boston Los Angeles Philadelphia Seattle 
Buffalo Milwaukee St. Louis 


LINDE OXYGEN 





















































ARZ. WELDING PROGEKESS: 


Mechanical and Chemical Properties of Arc Welds—Improving 
the Deposit—Producing Sound Welds— Testing— Applications 


By P. P. Pipes} 


HE use of electrical energy for welding, in the metal work- 
T ing trades, passed from the experimental to the practical 
stage many years ago, yet the subject is quite vague in the minds 
of many mechanfcs. and engineers. Many products are being 
manufactured today by riveting and various other methods which 
could be manufactured by the use of electric welding at a greatly 
reduced cost. 

Arc Welding 

The “Electric Arc” welding process appears to have been first 
used in 1881, by Meritens for welding together of lead plates of 
storage batteries, using a carbon arc. Since that time, several 
systems have been developed, yet the two most generally used 
today are the Slavianoff or “metallic-arc” process and the Bernar- 
dos or “carbon-arc” process. The temperature of the electric 
arc depends upon the temperature at which vaporization occurs 
for the particular kind of electrode used. For instance, copper 
vaporizes at twenty-one hundred degrees centigrade, iron at 
2450 degrees C, nickel at 2,450 degrees C, and carbon at 3,600 
degrees C. It naturally follows then that the amount of carbon 
in metallic electrodes influences the arc temperature. 


Metallic Arc Welding 

In the direct current metallic arc, there is a difference in the 
amount of heat liberated in the anode “positive” and cathode 
“negative” zones depending on the analysis of the electrodes used. 
A simple experiment was performed recently by the writer to 
determine this ratio of heat distribution. It was assumed that by 
holding an are between two electrodes of the same diameter and 
composition, in a straight line and horizontal plane, that the 
amount of burn-offon the positive and negative electrodes was 
directly proportional to the amount of heat liberated in the anode 
and cothode zones respectively. The current density in all the 
electrodes was maintained approximately constant at ten thou- 
sand amperes per square inch cross section. 


KIND AMOUNT OF BURN OFF 

OF Positive Electrode Negative Electrode 

ELECTRODE Inches % Total Inches % Total 
A 5/32” Steel (c-0.15) 3.50 54 2.94 46 
B 3/16” ”. (010) 3.81 57 2.88 43 
C 1/8", ” (c- low) 5.06 57 3.81 43 
D 1/8” ” (ce low) 4.50 59 3.13 41 
E 3/32” ” (c¢-0.60) 3.75 48 4.13 52 
F 5/32” ” (¢-0.12)* 4.00 58 2.94 42 
G 5/32” ” (c¢dow)* 4.69 60 3.13 40 
H 5/32” ” (Quasi-Arc) 3.50 47 3.88 53 
I 1/8” Monel Metal* 4.25 44 5.32 56 
J 1/4” Cast Iron (c-3.5) 3.13 44 4.00 56 


c=Carbon content of electrodes in per cent. 
*=Electrodes were coated. 


The table given herewith is not accurate by any means, as 
only a few electrodes were tested, yet the results prove that with 
an increase of carbon content in the steel electrodes, there is an 
increase in the percentage of heat liberated in the cathode zone 
accompanied by a decrease in the anode zone. For iron and mild 
steel electrodes, the anode zone liberates a greater amount of 
heat, although when the carbon content exceeds one half per 
cent, it is séen that the cathode zone liberates the greater amount 
of heat. It is believed that a thorough investigation of this 
phenomenon would result in a better understanding of arc char- 
acteristics and the correct procedure in applying the process. 





*Paper read before April meeting of American Society of 
Mechnical Engineers, Hartford, Conn., Section. 
tEngineer, Welding Dept., Lincoln Electric Co. 


Mechanical & Chemical Properties 

In applying the metallic arc process, it is important to consider 
the character of the metal deposited as regards the mechanical 
and chemical properties. The conditions under which a metallic 
arc weld is made cause it to have a mechanical structure similar 
to an. inferior steel casting. With the proper electrodes, it is 
possible to make the deposit hard or soft, high or low in tensile 
strength, but the coefficient of elasticity always, remains small 
and the modulus of elasticity remains about the same for the 
deposited metal as for rolled stock of similar composition.” 

The ultimate tensil strength of properly made flush butt 
welded joints runs around ninety to ninety-five per cent of stan- 
dard rolled stock and by reinforcing the welded joint with addi- 
tional metal, more than 100% strength can be obtained in the 
weld as compared to the rolled plate. F. B. Webster, Naval 
Architect, reported a series of tests as made on treble riveted 
lap joints,—full filet arc welded lap joints, both edges,—and arc 
welded butt joints with following results: 


Thickness Kind Efficiency 
0.53” Treble riveted lap joints 62.5% 
0.514” Lap weld—full fillet—both edges 71.0% 
0.505” Butt weld—not strapped 96.0% 


On a series of tests for alternating stresses, it was found 
that full fillet lap welded both edges and treble lap riveted 
joints would endure about 60% of the number of alternation of 
a similar plain plate while a butt welded joint would withstand 
about 70%. : 

The ultimate shearing strength of arc deposited metals is con- 
siderably lower than the tensil strength. On a series of tests, 
the writer obtained the following results: 
Bar size Amount of lap Size electrode Ultimate shearing 

strength 
oe” aa 
to 3.5 
3” 17a" 
5/8” x 5/8” 
to 
1-3/4” x 1/2” 

These results are slightly lower than might be expected, for 
in most all cases, parts of the parent metal pulled out as a 
result of the welds being made parallel with the grain or fibre 
of the steel bars. In the fabrication of structural shapes, it is 
quite evident that diamond shaped plates are far better than 
rectangular plates since a greater shearing strength per square 
inch can be developed and the plate area can be reduced over 
50%. 


3/16” 35,300 No,/sq. in 


3/16” 30,000 


Micro-Structure 

A microscopic analysis of arc deposited metal reveals a con- 
siderable number of cavities and oxide inclusions which occur in- 
discriminently throughout the crystals of iron. This unsoundness 
may be avoided to some extent if extreme precaution is taken 
during fusion, however, it is impossible to eliminate entirely these 
imperfections. The oxidation takes place when the oxygen of the 
air combines with the iron forming iron oxide, and theoretically 
it would seem that with small electrodes and small currents, there 
would be more oxidation proportionately than with large elec- 
trodes and large currents since the amount of oxidation should 
depend upon the ratio of area to volume of arc stream, and the 
area increases only as the diameter, whereas the volume of arc 
stream increases as the square the diameter. This, however, does 
not hold true, as welds made with 1/8” electrodes do ‘not seem to 
contain any more oxide inclusions than welds made with 5/32” or 
3/16” electrodes. “ 

Another very characteristic feature of arc fused metal as 
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found by the Bureau of Standards’ investigation, is the presence 
of numerous “needles” or “plates” due to nitrogen being taken 
up by the iron during the fusion. Pure iron which has been 
nitrogonized gives the same appearance and is similar in behavior 
to arc fused metal upon heating. It is interesting to note the 
large increase in the nitrogen content, which is approximately 
0.13% for either pure iron or mild steel electrodes. This high 
nitrogen content would be regarded as very undesirable in ordinary 
Steel, yet it does not apparently seem to influence the mechanical 
properties of arc fused metal. The other inperfections far over- 
shadow any possible defect of the nitrogen content. The use of 
coated electrodes does not apparently affect the amount of increase 
in the nitrogen content of arc fused metal. Another interesting 
feature to note is that the carbon content of arc fused metal is 
about the same when either iron or mild steel electrodes are used, 
this amount being about 0.02%. The chemical analysis of arc 
fused metal as compared to that of steel electrodes used, show 
that the carbon, silicon, and manganese content are almost oxi- 
dized away during the welding process, while the sulphur and 
phosphorus content remains about the same. Manganese being a 
good deoxidizing agent, is helpful in decreasing the oxidation 
which takes place and is therefore, a valuable constitutent in mild 
steel electrodes. Sulphur and phosphorus should be kept as low 
as possible as these are harmful elements. 


Improving Deposited Metal 

The Bureau of Standards made some exhaustive heat treat- 
ment tests of arc welds which consisted mainly of quenching the 
specimen in cold water after heating for a period of ten to fifteen 
minutes at a temperature of 925 degrees to 1,000 degrees C. The 
specimens were then tempered at different temperatures ranging 
from 650 degrees to 925 degrees C, for periods of ten to twenty 
minutes. This heat treatment apparently eliminates about 50% of 
the nitrogen content, however, as stated previously, the nitrogen 
content has very little influence on the ultimate tensil strength of 
the welded joint. : 

By giving more arc fused metal, a heat and mechanical treat- 
ment, E. H.. Escholtz found it was possible to improve the tensil 
strength and also enable the weld to withstand fatigue and 
vibrating stresses. On one particular sample of chrome-vanadium 
steel which was heated and forged after welding, he obtained a 
tensil strength of 132,000 Ibs. per square inch with a reduction 
in area of 5.6%. This heat and forge treatment does not seem 
practical, yet when we consider the various uses to which we 
find the hammer-gas process applied today, there are probably 
many welded jobs which could be given this treatment. The main 
objection would be the great additional expense for equipment, 
time, etc. 

The carbon arc is used extensively in the steel foundries for 
cutting off risers, building up surfaces, and filling in holes, 
etc. Where used for cutting, the arc actually melts the metal 
away, so it is necessary to make the width of the cut slightly 
greater than the size of the electrode. The smoothness of the cut 
depends largely upon the skill of the operator, however, because 
the arc has a tendency to jump from one point to another, it is 
not possible to make as smooth a cut as is made with the oxy- 
acetylene torch. Usually 300 to 1,000 amperes are used in cut- 
ting, depending on the thickness of metal to be cut. The speed 
of cutting will range from one-third to three-quarters of a 
square inch cross section per minute per hundred amperes in 
the arc, depending on the amount of arc current and thickness of 
plate. With a reasonable power rate, the cost of cutting with the 
electric arc is lower than the cost of cutting by means of the 
gas torch. 


Up until about one year ago, the carbon arc was operated 
entirely by hand and was applicable only to heavy steel castings, 
forgings, cutting off risers, etc. During the past year, the Lincoln 
Electric Company has developed and put on the market an auto- 
matic carbon arc welding machine for the longitudinal and circum- 
ferential seams of tanks, range boilers, steel cases, steel barrels 
and similar classes of production sheet metal welding. Since the 
carbon arc produces a higher temperature than the metallic arc, 


with the proper control, very great speeds of welding can | 
tained. For instance, on %” plate butt reinforced weld, a . 

of 35 feet per hour is easily obtained, while on 14, 16 a: 
gauges, speeds of 100, 110 and 140 feet per hour respective|, 

be obtained. On full fillet single weld lap joints on 1%”, 1° 

16 and 18 gauges, speeds of 45, 100, 120, 150 and 175 fee: 
hour can be obtained. On flange welding, i.e., where the two ed 
are turned up and melted together without using any filler mate: 
on 12, 14, 16 and 18 gauges, speeds of 125, 150, 180 and 200 {e+ 
per hour can be obtained. In the case of butt welds, the welding 
wire is placed along the seams before welding and the carbon 2; 
passing over, fuses both the wire and the base metal. In ; 
case of lap, flange, or corner welding, no welding wire js used 
as the base metal is merely fused together. 

The microstructures of carbon arc welds show a more homo- 
genuous metal and a less number of oxide inclusions than are 
found in metallic arc welds, which results in a higher tensi! 
strength. Mechanical tests also show a marked increase in ducti!- 
ity, accompanied with a larger coefficient of elasticity. The 
following is the result of tensil tests made on %%” plates butt 
welded with the carbon arc: 

Size Yield Reduction Elongation Ultimate tensi! 
point in area strength 
4.15 x 0.252 37,760 No/sq. in. 52.7% 24.3% 57220 No./sq. in 

With a great increase in the speed of welding, with the im- 
provement in the mechanical and chemical qualities of the welded 
joint, and with the elimination of the human element of personal 
skill, it is apparent that this method of welding, for production 
jobs where a large number of pieces of the same character are 
to be produced, is much superior to the hand metallic process. 
Great developments in welding can be expected in the near future 
in the manufacturing industry as welding costs are cut to a very 
low value with this process. 


Production of Sound Welds 


In the electric arc welding industry today, we are confronted 
with one very serious problem, that of obtaining a sufficient num- 
ber of operators who can be relied upon to produce uniforml) 
sound welds. Of course in any welding enterprise of magnitude, 
it is necessary to have a competent engineer at the head who is 
thoroughly familiar with design of welded joints and up to date 
welding practices. Under him should be a practical foreman, 
who has a thorough knowledge of the process as applied to the 
particular work at hand and a sufficient experience in actual 
welding practices. 

The production of sound welds depends upon many things, such 
as design of joint, quality of metal to be welded, quality of weld- 
ing wire, welding equipment, and characteristics of the operator 
The last item is undoubtedly the most important of all, so in 
choosing men to do welding work, we should note that they have 
some sense of responsibility for “safety first,” that they have the 
necessary mental and physical qualifications, that they have in- 
genuity and resourcefulness, and last but not least, that they take a 
pride in their work and always have that conscience in their job 
that spurs them on to greater efforts. 


Tests for Welds 


Tests for arc welded joints can be divided into two groups, 
namely,—destructive and non-destructive. Of course, with a 
destructive test such as applying’a hydraulic pressure to a welded 
tank or pulling a welded bar in a tension machine, it is possible 
to determine exactly the mechanical properties of a welded joint, 
yet the test ruins the specimen for any useful purpose. If the 
variables entering into the making of a sound weld as previously 
stated, could be controlled within a narrow range, all of whic! 
can be with the exception of the operator, then the destructiv: 
method for testing would be quite satisfactory. 

Many methods of non-destructive tests Rave been proposed 
from time to time, yet none seem to determine to any degree 0! 
accuracy what might be expected of a welded joint. [hie 
“magnetic reluctance” tests consists of applying a certain magncto- 
motive force between two points of the weld and noting tic 
number of lines of force set up in the welded metal or in other 
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The 
‘electrical resistance” test consists of applying an electromotive 


words, measuring the reluctance of the welded metal. 


force across the weld and measuring the current flow therein, 


which determines the resistance of the metal. A greater resis- 
tance or reluctance signifies a greater number of imperfections 
in the weld. Either of these two tests determines to some extent 
the quality of the welded metal, yet great difficulties are ex- 
perienced in making the test and getting satisfactory results. It 
is stated that the combination of the two methods will determine 
to within the order of 10,000 lbs. per square inch, the tensil 
strength of a welded joint, which of course, would be satisfactory 
for most work. * A test with air pressure or kerosene of course, 
would determine if the weld was porous, however, it would indi- 
cate very little regarding the tensil strength. 
Metals That Can Be Welded 

Electrie arc welding has been used quite satisfactorily on various 
kinds of metals such as brass, bronze, copper, nickel, monel metal. 
cast iron, etc., however, the application to mild steel and iron 
products comprises perhaps over 90% of total arc welding appli- 
cations. 

In the welding of brass, bronze or copper, the use of phosphor 
bronze electrode with reversed polarity works out very satis- 
factory. Also the carbon arc is used in a great number of cases 
fer welding these metals. 

Monel metal, which is composed of about 65% nickel, 30% 
copper and 5% of other elements, can best be welded using monel 
metal electrodes coated with some deoxidizing agent. Considerable 
research work was carried on by the Intertiational Nickel Com- 
pany in this field and a coating was developed that works very 
satisfactorily for the arc welding of monel metal. This coating 
consists principally of Manganese, Magnesium and Silicon in the 
proper proportions, mixed with either shellac or sodium silicate 
for a binder. In using this electrode, the work should be made 
negative and the rod positive and only one layer of metal used. 
Welds of monel metal when properly made, show a very high 
ductility and high tensil strength. Some test samples showed ulti- 
mate tensil strength of 47,000 lbs. 
elongation of 9.7%. 

There is considerable controversy among experienced men in 
the welding field as to the welding of cast iron with the electric 
arc since some claim much greater limitations than others. Both 
the carbon and metallic arc processes are used, depending on the 
size and conditions under which a piece must be welded. “Where 
it is possible to pre-heat a casting and weld with a carbon arc 
using a cast iron filler rod, a very good weld is obtained on aver- 
age grade of cast iron. In most cases, it is necessary to weld the 
casting cold so the metallic are process is used, and either steel, 
monel metal, nickel, or phosphor bronze electrodes are used. 
Using a steel welding rod makes a very hard deposit at the 
point of fusion between the casti iron and the added metal, as 
the free carbon of the iron combines with the steel, making high 
carbon steel. By using phosphor bronze, monel metal or nickel 
electrodes, this hard metal can be eliminated and fairly strong 
welds can be made. In the latter case, the electrodes should be 
coated with a deoxidizing agent and a reverse polarity used 
(welding rod positive). In making cast iron welds for strength 
and tightness, such as the welding of cylinders for steam engines, 
air compressors, etc., the usual procedure is to bevel the edges 
to be welded for a total angle of 90 degrees, then drill holes, tap 
and screw in steel studs irregularly over the bevelled surfaces. 
Beads of steel are then welded around each stud and finally the 
whole vee filled in with a successive number of layers in such a 


manner that the least amount of contraction takes place in the 
weld. 


per square inch with an 


Applications 

The largest commercial use of arc welding was perhaps first 
made in steel foundries where defects in steel castings were 
repaired with the carbon arc. Blow holes and shrinkage cracks 
are easily and quickly repaired with the arc at a very small cost 
compared to the actual cost of the casting. FFoundrymen were 
quick in seeing this great value of the arc welder. 

The railroads were perhaps the next industry to take up arc 
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welding on a large scale. The chief uses of arc welding in the 


railroad shops are: welding flues in flue sheets, fire box welding, 
welding side sheets, tube sheets and door sheets, building up 


worn surfaces of steel castings, repairing broken frames and 
other steel castings, repairing shop tools, building up flanges 
on driving wheels, and general maintenance of freight and pas- 
senger cars. Locomotive companies are using the process in the 
construction of new fre boxes, thus eliminating all rivets and 
any trouble from leaking seams. The construction cost is also 
materially reduced. 

During the great war, and since that time, tremendous develop- 
ments have been made in the ship-building industry with the arc 
welding process. Present rules permit the use of welding on a 
large number of minor parts requiring very little strength and 
also on a few strength members. Such items as deck stanchions, 
collars, smoke stack pipes, ventilators, skylights, stairs gratings, 
tanks, deck houses, etc., welding is approved and a considerable 
saving is made over riveting. The most important work done 
by the arc on board ships is the repair of boilers. Owing to 
the strain placed upon the boilers by the rolling and tossing of 2 
ship, the riveted seams of the shell and fire box develop leaks 
which are easily repaired with the arc. Corrosion and deteriori- 
zation takes place very rapidly in marine boilers and here the 
electric arc gives a quick and efficient method of correcting 
same. The welding of fire cracks, staybolts, and mud rings is 
also quite common practice. 

On street railways and interurban lines, the arc is found very 
valuable for track maintenance, and general shop repairs on 
rolling stock. Cupped rails and worn rail crossings are being 
built up with the arc process in a cheap and very satisfactory 
manner. In the repair shop, many parts are reclaimed such as 
brake beams, journal boxes, step hangers, bearings, brake shoe 
heads, etc. 

In the manufacturing and industrial field the arc welding 
process is having a very rapid growth. In the fabrication of 
steel products of all kinds the arc process is generally cheaper, 
stronger and better appearing than the old riveting process. In 
the making of concrete machinery, one of the largest manufac- 
turers has recently changed from a riveted type to.an all welded 
type of steel mixing drum on various sizes of concrete mixers. 
Also many other parts of the mixer are welded such as levers, 
chutes, frame work, reinforcing bars, etc. This results in a 
remarkable saving in labor and machinery and a better product 
at a reduced cost. It can be safely stated that in any manufac- 
tured product made of steel bars, angles and sheets, that the arc 
welder will produce at least equal results to the riveted construc- 
tion at a reduction in cost of 40 to 60 per cent of the riveting 
method. 

Electric welding of pipe lines and storage tanks has also be- 
come a common procedure. Low pressure air, gas or steam 
pipes, also dredge pipes, can be welded very cheaply and satis- 
factorily with the arc. Only a short time ago a 3,000,000 cu. ft. 
gas holder was erected in Melbourne, Australia, which was 200 
feet in diameter and equipped with three telescopic lifts 30 ft. 
high. There was over 20 miles of lap welded seams and only 
a very few pin holes were found after the welding was com- 
pleted. 

In the structural steel field for building structures, etc., arc 
welding has not been made use of to any great extent, mainly 
because of the lack of confidence in the process on the part of 
architects and engineers. A few structures, ranging from small 
storage sheds to 40x100 ft. buildings have been erected through- 
out different parts of the country without a single rivet used, 
all structural members being electric welded. A 125x16 ft. cross 
channel barge, also a 500 ton coastwise vessel (Fullgar), were 
constructed in England completely arc welded throughout. Sev- 
eral 40-ft. diameter oil storage tanks were constructed in Okla- 
homa with entirely satisfactory results. Undoubtedly there is 
a big future in the structural field for the arc welding process 
and the building departments of our various cities will soon 
recognize this as a standard method of construction, in the same 
way that reinforced concrete construction is recognized today. 
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Welded Tanks Eliminate Leakage Losses—Selection of 
Material Welding Practices—Examples of Tank Welding 


3 HE small metal tank field is an extensive one, as almost 
every industry uses tanks of some description. 

acetylene process has demonstrated its value for fabricating all 
types of small tanks, both by reducing construction costs and by 
so improving quality as to give better and longer service than 
tanks constructed by the old methods. The use of oxy-acetylene 
welding for this purpose has grown to be one of the most 
widely used applications of the process, and it is constantly grow- 
ing to greater proportions in order to meet the demand for 
stronger, cheaper and tighter tanks. 

Welded tanks may be divided into four classifications, namely 
the light sheet metal group, consisting of tanks and containers 
built of lighter than 10-gauge material; the large storage tank 
and gas holder group; the pressure tank group; and the large 
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All Welded Fuel Oil Tank. 
For use with domestic oil heating appliances. Capacity, 150 gallons. 
14 gauge blue annealed sheet. Note: Welded pipe standard and saddles, 


group consisting of small tanks used for general purposes. 

This article is confined to the fourth subdivision. Tanks of 
not over 500-gals. capacity and built of %-in. to %-in. thick 
material only will be considered. The capacity limitation is assumed 
arbitrarily as the lower limit of the second subdivision class of the 
Storage tank field. 

Most small tanks may be variously classified as interior and 
exterior storage, rectangular, open-top, jacketed, mixing or under- 
ground storage tanks. Although there are many varieties of 
each type the materials and methods used for their construction 
are very similar. 

The demand for permanently tight, economically produced, small 
metal tanks is growing daily all over the country and is being 
partially met by the heavy sheet metal, boiler and welding trades, 
each of which is especially qualified to construct welded tanks 
of this kind. Many shops employing these trades are now en- 
gaged in welded tank construction. Yet, many others, ideally 
situated and equipped for such work, have not taken advantage 
of the business available to them probably because their manage- 
ments have not appreciated the facilities they possess or the mar- 
ket for oxy-acetylene welded tanks. For similar reasons indus- 
trial plants may go to great expense or entirely forego needed 
improvements on account of the cost and character of tanks 
constructed by old methods. 

From whatever angle the subject is approached the superiority 
of the welding process for fabricating all types of small tanks 
is demonstrated. Tight, leakproof joints may’ be produced 
cheaply and easily. Odd shaped and special tanks present no diffi- 
culties, and tanks may be fabricated in inaccessible places where 
it would be impractical to install a tank built elsewhere. Welded 
tanks are cheaper to manufacture than tanks of other construc- 
tion, and are often lighter for the same capacity and strength. 
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The oxy- 


And finally, tanks may often be fabricated by weldi; 

discarded or scrap material with consequent important sa 

cost even as compared with welded tanks made from new : 
Preparation of Material for Welding 

The kind, thickness and size of the sheets to be used 
determined by the purpose, capacity and design of thx 
be built. Under some conditions the thickness is p: 
by insurance or other regulations, while in some cities ; 
laws govern the construction of tanks used as contai: 
inflamable or explosive liquids. Galvanized sheet is prei 
for some purposes and peculiar conditions of placeme: 
sometimes recommend the use of extra heavy sheet. Th: 
must carefully consider all the requirements demanded 
welded tank when planning its construction and select 
material from which the tank is to be made. 

Unless material is on hand a careful estimate of w! 
required for a tank of given dimensions is well worth 
because much material can be wasted if sheets of a siz 
are not adapted to the tank dimensions are used. Stock 
of course, are most economical and the largest size | 
best as it requires the fewest seams. 

When material is bought from a mill specified sizes ca 
obtained, but unless a quantity of tanks is to be built, materia 
is usually obtained from local stocks where frequently , 
sizes cannot be procured. Although this may prove an incon- 
venience it offers no real obstacles to the builder of welde 
tanks because odd-sized sheets can be fabricated easily and 
economically with the oxy-acetylene process. 

The shell sheet or sheets for round tanks should, of cours 
be the same length as the circumference. The end sheets ma 
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. Open Top Tank. 
. naa D. will be square 


Preparation of Material for a Round 500 

Fig. 1. pra By “pel so that edges A., B., C 
and true. 

Fig. 2. The shell rolled and ready to be welded. E., Clamp. F 
Wedge. G., tack weld. The weld is started at G. 

Fig. 3. Possible shape of the shell edges should be pounded into the 
shape shown in Fig. 4, about " in. below the true circle before welding 

Fig. 5. End view of shell showing clamp in position. 


be the same size, in shortest dimensions as the diameter or 
slightly larger if the edge is to be flanged. Ends of tanks 
may be made from narrow sheets by welding segments outside 
of the central section. 

Dimensions of a rectangular tank will also determine accurately 
the proper material sizes. If the sides of such a tank are to 
be formed by bent sheets the bending process will not @p- 
preciably affect the dimensions of the sheet of the thicknesses 
considered in this article. 
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Methods for forming and shaping sheets are necessarily de- 
endent upon the equipment available. 
‘ressess and rolls can, of course, accomplish this phase of tank 
instruction to the best advantage. If quantity production is to 
. carried on the usual sheet metal shop equipment, including 
shears, rolls, presses and throatless shears, for round and curved 
sections, are almost essential. In pos- 
sible to purchase sheets formed to specification, and it will 
ften prove economical to buy this way if mechanical facilities 
for forming sheets in the shop are not available. 


Shops having access to 


some localities it is 
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Reinforcing or Stiffening for the Sides of a Ree Sapear Tank. 

Fig. 1 A., angle iron tack welded to top edge B., tic nd welded 
inside and out. C., welded joint in center of tie rod. D. Ano E., butt 
welds 

Fig. 2. Detail of welded joints. F., J and K., angle iron G. and 
H., upper edge of tank. 

When necessary, however, to form light sheets in the weld- 
ing shop the lack of machinery should not prove a serious 
handicap in oxy-acetylene welded tank construction on a mod- 


erate scale. The most ordinary equipment is often sufficient to 
form light sheets. Cylindrical shells can be formed by bending 
and pounding the sheet over any round shape and the edges can 
be flanged with a block or vise and hammer. Rectangular sec- 
tions are easily bent with a sledge over the edge of an I-beam. 
A simple “home-made” press can be built of two I-beams, one 
rigidly fixed to a solid base and the other suspended and so sup- 
ported that a lever can be attached to bring it with force past the 
fixed I-beam. A sheet placed between the two may be quickly 
and sharply bent to the angle desired. 

Bending %4-in. and heavier sheets into cylindrical or rectangular 
section without machine tools can be faciliated to a great ex- 
tent by first heating the parts to be bent with an oxy-acety- 
lene blowpipe. 

If shears are not available an oxy-acetylene cutting blowpipe 
is an effective, quick and economical means of cutting sheets to 
size. In fact, under some conditions and unless a quantity of ma- 
terial is to be handled, as it is a cheaper and more adaptable 
method of cutting, the cutting blowpipe is preferable. It is 
advisable, however, to cléan the cut edges so that no slag will 
be included in the weld. 

Unless the tank being considered is to be used for some un- 
usual purpose the heads, bottoms or tops need not be dished, as the 
pressures encountered in the type of tanks being considered 
are not sufficient to warrant this. Flanging these parts will 
often aid in welding them to the sides or shell. Dished heads 
often add to the appearance of a tank and simplify the 
handling of contraction strains. 

The edges of sheets %-in. thick and heavier should be 
beveled to about 45 degrees to permit proper welding practice. 
If the beveling cannot be done when the sheet is sheared it 
can be effectively accomplished with an oxy-acetylene cutting 
blowpipe. 

Sheets ¥s-in. thick and lighter, after being formed to the 
required shape, do not require special edge preparation for 
welding. Heavier sheet, on the contrary, requires beveling and 
more careful attention in forming so that misfits and poorly 
matched sections will not be encountered in the welding. 

Much can be gained in speed, accuracy, and workmanship if 
drawings including layout of sheets are furnished the welders. 
If the tank is designed in the shop rough drawings or, at least 
sketches will tend to eliminate delays and inaccuracies which often 
result when work is attempted’ without: the, proper , working 
plans. 

It may often happen that the welder can’ find’ ways of con- 
striétifigy"atank more economically and to’ befter advantage 
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than contemplated by the designer. Frequently an experienced 
welder has a better knowledge of the preferred practices in 
his trade than an engineer or designer specializing in other lines. 

Jigs are a great help in welding long seams in sheets 1s-in. 
and lighter. The jig may be a temporary holding device con- 
sisting of flat straight-edges to weight the sheet down or to 
which the sheet edges can be securely clamped. It may also be a 
permanent device designed and*constructed to meet special require- 
ments particularly in production work. As long, however, as a de- 
serves to hold the edges of the seam in the 


vice securely 
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Sketch for an Oxy-Acetylene Welded Horizontal Oil Storage Tank. 

A., end of shell. K., welded fitting. c., manhole. E. and F., 
circumferential joints. G. and H., longitudinal joints. N, end may 
be dished. 


correct position and easily accessible to the welder the require- 
ments of a jig are fulfilled. Jigs for quantity production can 
be so built so as to be semi-automatic in operation, water-cooled 
and possess other refinements to expedite and improve the 
work. 

Expansion and contraction due to the heat of welding are 
probably the most important factors, beside good welding prac- 
tice, to be considered in tank welding. These two factors can 
be controlled to a large degree on short lengths of light sheets 
by tack welding the edges. The edges of the seam should be 
tack welded apart at from 2% to 6 per cent of the length of 
the weld and then weighted down with narrow strips of steel. If no 
temporary jig is available tack welding at intervals of 2 to 6 in. 
should suffice for emergency purposes. When this method 
is used and the welded shell proves slightly deformed it can be 
re-rolled or hammered again to the proper shape and diam- 
eter. : 
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Truck Tanks 

At right—A sketch of the tank shown in the accompanying illustra- 
tion of the Magnolia Petroleum Company’s truck. 5600 gal. capacity, 
outside beads and shell No. 10 steel sheet, partitions No. 12 stee] sheet, 
All welded construction, C. and D., Manholes. G., Fittings. E., F. 
and H., Welded Joints. J. and M., Detail of End Joints. K. and L., 
Detail of Inside Joints at F. No filler rod is used with this type of 
joint. Note formed bottom. Top and sides are formed as one piece. 


Some provision, however, must be made or mechanical means 
employed to counteract the forces of expansion and contraction 
in the sheet during the welding. These forces tend to draw the 
edges apart when the welding is begun and afterwards to 
gradually draw them together until the edges finally overlap. 

More effort is necessary to handle expansion and contraction 
in sheet 4 in. thick and heavier than is required for lighter sheet, 
as the heavier section has a proportionally greater power of 
contraction unless adequate separation of the sheets relieves the 
strains. When proper procedures in controlling these forces are 
carefully followed there is slight danger that expansion and 
contraction in the sheet will either prove a hinderance to welding 
or havé any ill effects upon the finished ‘work. 

Clamps and t ‘wedges have been found to*be the best means for 
holding work in position for “welding, “The end “of the seam 
where the welding is started can be tack welded into place. A 
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clamp made of two strips of the same thickness of metal 
as the tank, bolted or clamped to the other ends of the seam and 
bent to conform to the circumference of the shell will hold the 
edges apart and in the proper position. Clamps or bolts should not 
be drawn up so tightly as to prevent the edges drawing’ to- 
gether gradually as the jwork progresses, Ordinarily it is 
the practice to separate the edges in this way about % of an 
in. at the end opposite the start of the weld for each foot of the 
length of the seam. A wedge, having a fairly long point, can 
be inserted between the edges about two thirds of the length of the 
seam away from one end at which the welding is started as an 
additional means of holding the edges apart. As the welding 
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Brazing for Bottoms of Open Tanks. 
Fig. A. Band iron tack welded to side and bottom C approx. 4 the 
diam. Fig. B. Angle iron tack welded to bottom. 


progresses the wedge should be moved along the seam and finally 
taken out with the end clamps when the work nears completion. 
A spring leaf or any V shaped piece of metal will serve this pur- 
pose. 

In welding long seams in this thickness of metal it is necessary 
to keep the two sides in the same plane. Otherwise the joint 
will be unsightly and may be poor in quality. An automobile 
spring leaf ground down to a fine edge or a crow bar may be 
used to raise the depressed side of the sheet. Unless jigs hold the 
sheets properly some means must be employed for accomplish- 
ing this purpose. 

If the length of a round tank requires more than one cylindrical 
section the longitudinal seams on each section may be welded 
before the circumferential seams but an excellent method of 
building long cylindrical tanks is to make the longitudinal weld 
of one ring, then join the next sheet at the circumference of the 
first ring and follow by welding the longitudinal seam of the sec- 
ond ring. The ends or bottom and top should be welded in last. 

Corner joints are not objectionable in tanks that are not sub- 
jected to high internal pressure. As it is the tendency to use heav- 
ier sheets than necessary to withstand pressure exerted by the 
weight of the contents in order to obtain either additional wearing 
qualities or stiffness, corner welds can be considered good prac- 
tice for the types of small tanks being considered in this 
treatise. Nevertheless additional strength can be obtained by 
avoiding corner welds and locating the joints in the body of the 
tank. To do this will manifestly require additional work and 
more expense in the preparation of material. 

The most common and easily prepared joint for the side seams 
of round tanks and the sides of rectangular tanks is the butt 
weld. The lap weld should not be used onl this type of tank 
construction. 

The form of joint for use on the end of, round tanks and 
the bottoms’ of rectangular tanks will be determined by the 
thickness of the sheet, size.of the tank and the weight of the 
contents. If, for the sake of additional strength, the end or 
bottom sheet have been dished or flanged, welding the joints 
is simplified. Variations in the type of joints that are recom- 


mended for different purposes are illustrated and descrily 
accompanying drawings. 

Rarely is it necessary to reinforce or brace round | 
storage tanks. It is more economical to construct a 
foundation of conventional design to distribute and 
load. But, there are numerous occasions when it is be: 
brace and reinforce the top and sides of rectangular, 
tanks. 

This can usually be accomplished easily and eco: 
by cutting angle, band or bar iron to size with th: 
blowpipe and then tack welding it to the section of 








Built Up Tank Ends. 

A and B containing two welded sec ions F and G containing 
or five welded sections. C and H show the shape of the ends a 
ee, eee by spacing the pieces before welding a 
in anc 


which it is desired to strengthen or stiffen. If preferal)| 
bar iron can be heated with the blowpipe and bent to ¢! 
quired shape. This makes the use of bar iron preferab! 
angle iron as the latter is more difficult to shape. The en 
the bar or angle iron should be welded together. One 
not attempt to more than tack weld these to the sides o 
tank as continuous welding after the tank has been fabricated 
tends to buckle the sheet. 

Welding Practices 

Of equal importance to the proper preparation of the material 
are correct welding practices. If either is neglected the 
is bound to suffer. 

Penetrating the full depth of the seam and completely fusing 
the metal throughout its thickness are foremost requireme: 
in welding tanks. Unless these are accomplished a good weld car 
not be produced. The projection of the welding flame is great 
enough to fully penetrate the depth of the seam on light gaug: 
sheets. On heavier sheet, however, beveling, referred to |x 
fore, is nécessary to form a vee about as wide as the thickness 
of the sheet to permit full penetration. 

A neutral flame is also very essential and an operator working 
on sheet steel and iron should always be careful to maintain 
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FIG.3. 


Jig for Welding Light Sheets. 
Fig. 1. End view A, jaws. B, old rails. C, shell. D, bracket 
to wall or column. 
Fig. 2. Longitudinal section. E, pin holding end of jaw in plac 
G, bracket. 
Fig. 3. Plan. J, open position of jaws. K, shelf. 


such a flame. The apparatus manufacturers’ tabies should be 
followed for the correct size welding head or tip to use 0” 
various thicknesses of metal, Use of oversize tips or of higher 
pressures than prescribed usually results in “burning” of the 
deposited metal. 

Ability of welders; may be easily and accurately checked 5) 


‘placing strips of welded sheet in a vise, the weld being {lush 


with the face of the vise, and hammering the projecting part 0! 
the sheet until the material is bent to right angles or the weld 
has failed. A study of-a failed weld will disclose the cause o! 
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fracture which may be due to any or all of the above men- 
tiorled causes. 

Some sheets of steel may not weld properly which can be 
checked by first assuring that the welder does good work on 
some satisfactory steel. In light sheet steel a properly made 
weld should bend to ninety degrees without cracking. 

Either welding by sections or continuous welding can be 
employed with equally good results. The former is done by 
first playing the flame along the edges for a short distance as a 
preliminary heat treatment, then fusing the lower edges together 
for about two inches without adding any filler material. It is 
important that ¢his phase of the weld be carefully and com- 
pletely done in order to assure full penetration. This much 
accomplished, the welding of the two-inch section is completed 
by gradually adding metal from the filler rod in ripple layers. 
The end of a completed section is then fused to the bottom 
of the last two-inch section completed and the operations 
repeated to the end of the seam. The welding progresses by 
these small sections, each being completed before another is 
started. In continuous welding the welded advances 
with each addition of the metal which is made to slant toward 
the bottom of the vee. The filler material is added continuously 
to a sloping plane so that the edges of the seam are fused as a 
part of each layer that is added. 


section 


In tank welding when a single vee weld is used a heavily 
built up joint is not recommended. If sufficient filler material 
is added to build the weld up not more than fifteen per cent 
of the vee depth above the surface of the sheet, the best 
results will be obtained. Should the joint be built up in excess 
of this amount the inside or under part is weakened by the 
heavier upper section acting as a fulcrum on the weld. It must 
be understood, however, that this applies only to single vee 
welds, that is, welds made from one side of the sheet only. In 
welding from both sides reinforcement is advantageous up to 
twenty-five or thirty per cent. 

A good quality of filler rod is essential. Ordinary wire or 
strips cut from the sheet usually do not possess the qualities 
required of a welding rod. Only a rod that is specially prepared 
for welding purposes and has the correct chemical and physical 
properties should be used. When this matter is disregarded and 
rods of questionable quality are used, regardless of the operator’s 
skill there is no assurance that a good weld will be obtained. 
Copper coated drawn iron rod clean and free of dirt and impurities 
and low in carbon, is recommended. 


Flux is not generally used in welding sheet steel. 

One of the most economical features of tank construction 
by the oxy-acetylene process is the effective manner with which 
the process lends itself to the utilization of used and scrap 
material. Discarded flat sheets or old devices from which such 
sheets can be cut are to be found in almost every industrial plant, 
If not, such sheets can often be purchased far below the cost of 
new material. 


Open top tanks, round or rectangular, and even some types 
of storage tanks, can be and are being constructed entirely of 
scrap material with the oxy-acetylene cutting and welding blow- 
pipe. Used sheets for the shell or sides and ends or bottoms 
can be cut to shape and size so they can be welded together to 
almost any desired form. The round shell of used sheets may be 
formed with several longitudinal or circumferential seams and 
the ends or bottoms formed by welding pieces together and then 
cutting round or rectangular sections from the built up sheet. 
Sections for rectangular tanks may be formed from almost any 
size sheet. By cutting and welding an operator can often fabricate 
such a tank with no other tools than an oxy-acetylene outfit. A 
quantity of lubricating oil tanks recently built by a large oil pipe 
line company from old smoke box iron which ranged from 10 
gauge to % in. thick, is an illustration of what can be accom- 
plished with scrap sheets. The sheets for the shells were cut 
to size with the cutting blowpipe and measured 4 x 10 and 
5 x 10 feet. These were rolled to form and round sections 
were cut from the same stock for the ends. These tanks were 
fabricated entirely by welding, and as the smoke boxes had been 
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scrapped the tanks were built for the cost of the labor and 
gas alone. 

Steam, water or air jacketed tanks can be constructed by 
welding because of the flexibility of the oxy-acetylene process in 
fabricating unusual shapes or sections. As such types of tanks 
are usually built to meet special requirements the cutting blow- 
pipe will ordinarily prove the most economical means-of cutting 
the material to size. ; 

In fabricating jacketed tanks it is, of course, of the utmost 
importance that the jacket be tight. Experience has 
demonstrated that best results are obtained by building such tanks 
in complete sections and then assembling these. The methods 
of preparing the sheets and welding the seams are the same 
as described for other types of tanks. 

The construction of an irregular shaped tank is as easy and 
economical as regular shapes as far as welding is concerned. 


seams 
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PIPE CONNECTIONS 


A and B continuous welds. 


MANHOLE 
All welds continuous, 


Particular care, however, must be taken in preparing and form- 
ing the material so that the joints will fit together. Contraction 
and expansion in irregular shaped pieces can be controlled by 
the same methods used on rectangular tanks. 

If the material is prepared on a quantity production scale or 
if mechanical means are available it is, of course, more economical 
to have the openings for connections cut in the sheets before the 
tanks are welded. If the work is being done entirely in the 


‘welding shop better results are obtained by cutting the desired 


openings with a cutting blowpipe after the tank is fabricated. 
Doing this obviates the danger of misplaced openings and enables 
the builder to conveniently adapt any changes in the position 
or size of connections desired. When making such cuts with the 
cutting blowpipe the outside edge of the cut should come inside 
the extreme measurement of the opening, and should thus be in 
the piece to be removed. 

The accompanying drawings show different methods of weld- 
ing fittings to a tank. Whenever possible it is recommended 
that welded flanges be used on such connections. 

As tightness is the principal requisite of a tank of any sort 
it is essential that the welder test his work to ascertain that the 
results are as desired. The most practicable way to test an open- 
top tank is to fill it with water and tap the seams with a 
mallet. Tapping will bring to light any defects in the welding 
or hidden stresses that have been set up by expansion and con- 
traction and which might not be discovered without test tapping 
until after the tank is in service. Any defects can be rewelded 
to make the tank absolutely tight. Caulking invariably proves 
to be an expensive method of correcting defects and should not 
be employed. 

Storage tanks, horizontal and vertical, can be more thoroughly 
tested than open-top tanks. The best and customary method of 
testing these is to tightly close all openings and then fill the tank 
with air under pressure of from five to ten pounds per square 
in. and go over the seams with a brush and soapy water. Or if 
more convenient, the tanks can be filled with water, and then 
pounded, not too severely, with a hand hammer or mallet. To 
give the welded seams a more severe test the water in the tank 
may be put under from five to ten pounds pressure, per square 
inch. 

When galvanized sheet is used care should be exercised to 
restrict the portion from which the galvanizing is burned to 
as small an area as possible. By carefully manipulating his 
blowpipe an operator will be able to restrict the burned area to 
not more than ™% of an in. on each side of the seam. Those 
who are practiced in welding galvanized sheets can, however, 

(Continued on page 46) 











Sposenec: IS WE Paige 


— 


na os ; a 
Bis Sn PET ON 
Na Sere : : 


“ah 
A yaa 


4 aT 


soe, 


SF DT A ES NN eS 


Ane wee yan 


ee 
eae 





The Wolding Engineer 


Reg. U. 8. Pat. Office. 
Published on the 17th of Each Month by 











THE WELDING ENGINEER PUBLISHING (¢., 
608 8. Dearborn 8t.. Chicago, I. 
Telephone Wabash 7134. 


ge iS ee ot ee re er ee Le President and Editor 
ee PEs oc ch vcccabead ob ececcccscgesacevEneeens i..-Agsociate Bditor 
PR. Kee MilOO. 2 cc ctccecccccccccccccccscccccscesececoes --Associate Editor 
W. We. BrOtners. oc ccccccccccccccccccccecevescecceses Associate Editor 





Subscription payable in advance aud postage free. 


United States and possessions and Canada...........- oeeees-83 @ yoar 
Foreign Countries .......---s-cecnnerccceseceeenee pScaeees 4.00 @ year 
Single copy, domestic ... 1... eccceccssreereeeesrereetseeweerens 25 cepts 
Gingle copy, foreigm ......6-eceecereeeseeerseeneecs Se desccoces 30 cents 





tered ar second-class matter January 20, 1916, at the postoffice 
at Ontong. Tilinois, under the act of March 3, 1879. 





The Welding Engineer is a member of the Audit Bureau of Circula- 
tions and of the Associated Business Papers, Inc. 





Last Advertising forms close at 8:00 a. m. en the 15th. To show 
proof for correction copy must be received at an earlier date and allow- 
ances should be made for delay to mails. 





The Welding Engineer does not publish in its news or advertising 
columns any matter that deals with or refers to either personal or 
legal controversies. 





The Welding Engineer in Great Britain. 

Capt. D. Richardson, Northampton Polytechnic Institute, Clerkewell, 
London, B C. 1, Bngland, is our accredited representative in Great 
Britain for obtaining new subscriptions to The Welding Engineer and 
The Welding Encyclopedia. 





The Weiding Engineer in Australia and New Zealand. 
Mr. R. Hill, Matlock House, Devonport, Auckland, New Zealand, is 
our accredited representative in Australia and New Zealand for obtaining 


new subscriptions. 



































VOLUME 8 JULY, 1923 NUMBER 7 
CONTENTS 
Are Welding Progress...........------------.------= 21 
Tank Welding ................................... 24 
ID. Sal pceadinteditlinahinnscaneeonveed- wsonsensonanrt 30 
American Welding Society Publishes Pressure Vessel Report 32 
Hints for the Welder......................... 33 
Are Welding Cylinders... a BSS a 
Trade Association Activities That Help sadtadoe 38 
Welding as a Business Factor.............. 39, 
Difficult Weld on Hydraulic Pump Casting............................42 
G. P. A. Members Enjoy Record Convention............................44 
News of the Welding Trade... ccccccciecescccceeeesenceeeeceseneeesenne- 46 
Current Welding Literature : 48 





THE WELDING ENGINEER iay, 


How Do You Advertise Welding? 
N investigation of the wisdom of launching a big ; 
advertising campaign to advertise welding, as a pro 
the general public will naturally seek to discover whether 
the time has really come to make such a vigorous mov. 
such a thing were done prematurely some handicaps to ; 
progress might easily be developed. If it be assumed ; 
operative national advertising will some day become a 1. 
what about the foundation of the campaign? It certain! 
laid in the present activities of the industry. Every ma; 
nected with the industry today is doing his share to help o: 
the progress of tomorrow. If he is a welder, does | 
state his own ability and knowledge, or does he admit hi< 
tations and seek methods to improve them? If he is 
owner does he give the customer the benefit of a busin 
cost system of operation or does he go the limit with his c! 
If he is a salesman, does he sell goods on their own me: 
does he depend upon wild stories of the defects or inefi: 
of all other equipment and all other processes? These ar. 
men who are supplying the copy for the advertising which 
ing gets today. Advertising men are fond of the theory } 
satisfied customer is the best form of advertisement. 
verification as far as welding is concerned, witness the sp 
publicity which has been furnished by Mr. Wagner, ( 
Prairie Pipe Line Company, and Mr. Sloan of the Vilter Many 
facturing Company, and about a score of other satisfied ‘ 
tomers” of welding. The ideal condition would be to have ever 
user an enthusiast. The responsibility of creating such a con- 
dition is divided among many men in many places, but non 


it can be shirked if the industry wants to grow. What smal! 


difficulties exist now can be overcome if individuals do thei: 
several shares to keep welding high in the esteem of those whi 
buy it, so that their support can be enlisted in selling to thos: 
who ought to buy it. 





Training Welders on Short Notice 
— is not uncommon to hear one welding supervisor claim that 


it takes several years to make a real welder and be cl: 
followed by an equally successful man who claims to have them 


on the job in a few days. This causes confusion in the minds 
of the investigator, yet they are both right. General repair weld- 
ing can be handled only after long experience in distinguishing 
between various metals, knowing for what service they are in- 
tended and how to weld them. But some men can be broken in 
on special forms of production welding on rather short notic: 
It takes an expert to break them in that way, though. He 
has to know when the metal is acting right in the puddle or 
the crater, and have the good judgment to turn away men who 
cannot grasp the fundamental principles. Even pressure work 
can be picked upi quickly if the instructor is equal to the job 
of imparting enough of the necessary information, and there are 
plenty of good pressure welders who were doing real work soon 
after they made acquaintances with the torch. The danger ‘s 
that these welders may grow into the impression that they are 
all around experts. They may be total failures at welding a 
new metal, or the same metal of a different size. Here is where 
continued instruction, after the desired proficiency had been 
reached on the work in production, would be valuable. An in- 
troduction to some of the unguessed problems and possibilities 
of the welding process would tend to remove that dangerous over- 
confidence, and the increased knowledge on the part of the oper- 
ator would make it possible to extend the uses of the apparatus. 
It cannot be denied that specialists can be trained quickly, but 
a little knowledge is a dangerous thing, while a thorough!) 
trained workman is a decided asset in any plant. 
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The Test of Time 


In the years since Acetylene 
first became a commercial prod- 
uct, users of the gas welding 
and cutting process have been 
offered many substitute fuel 
gases. Unwarranted claims for 
these substitutes have failed to 
stand the test of time and 
actual performance. 


Dissolved Acetylene Service, 
from a small beginning has 


grown until it spans the conti- 
nent. New distributing stations 
are constantly being established. 


This growth results from aprod- 
uct and service that have been 
the logical answers to the stead- 
ily growing demand for a supply 
of fuel gas in portable form that 
is safe, convenient, economical 
and dependable. 

An inquiry to our nearest Dis- 
trict Sales Office will bring you 
information about our latest 
sales and service plans. 
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In Canada: Prest-O-Lite Co. of Canada, Toronto 
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AMERICAN WELDING SOCIETY PUBLISHES 
PRESSURE VESSEL REPORT. 


The report of the activities of The Pressure Vessel Committee 
of the American Bureau of Welding has just been published in 
the Journal of the American Welding Society. The report 
covers 152 pages, and gives a very thorough description of the 
work of the Committee. 

In the introduction, the events leading up to this investigation 
are outlined, and acknowledgment is made to the firms and in- 
dividuals who have co-operated. Then follows the recommenda- 
tions made by the Committee for the consideration of the Boiler 
Code Committee of the American Society of Mechanical Engi- 
neers in their revision of the Code for Unfired Pressure’ Vessels. 
The recommendations cover the removal of certain restrictions 
on welding, and rewording portions of Code which have reference 
to specifications of material to be welded, and the material used 
for welding rods and wire. It is also recommended that the 
routine of inspection be simplified and that the rules relating to 
methods of welding be somewhat modified. Further recommenda- 
tions call for the omission of some portions of the present Code 
and for retaining the hydrostatic test. 


Following the recommendations of the Committee, is an Analy- 
sis of Test Data given in the report of the Bureau of Standards. 
Here the comments on construction are very complete with refer- 
ence to all types of tanks used in the investigation. The subject 
of design is also given a thorough discussion, and illustrations 
are given of recommended head, flanged and nozzle designs. The 
comments of the Bureau of Standards on the hydrostatic hammer 
test furnish the following conclusions. A hammer test cannot 
be relied upon to show more than a very few exceptionally de- 
fective welds. The hammer test, as applied, apparently did not 
weaken the tank. Hydrostatic pressure 144 times the working 
pressure showed only a small number of imperfect welds, even 
when the hammer was used. The Committee in its report agreed 
entirely with these conclusions, but takes occasion to add a 
further discussion on the subject of these tests. At this point in 
the report are included some remarks made by H. 'W. Heinrich 
of The Travelers Insurance Company, at the Welding Conference 
held last February. In these remarks satisfaction is expressed 
with the insurability of welded pressure vessels, although greater 
stress is placed on the importance of construction than upon 
tests made after construction. 


The report commends on the physical qualities of materials 
used on mechanical requirements of a plate and on the welding 
wire used. A description is given of tests of welding specimens 
in a tensile testing machine, the test pieces being struck with a 
hammer while under load. The results of all these tests are 
carefully tabulated and the conclusions drawn are that tests of 
the type carried out seem to be as consistent with the results of 
the tank test as could be expected, that welds of reasonable qual- 
ity are not injured by severe shock under heavy tensile stress, 
and that the Double Vee Weld is stronger than the single Vee. 

Then follows the report of flattening tests of welded pieces. 
This test was intended to simulate the action under internal 
pressure of a badly shaped tank, as for instance one which had 
not been properly rolled before welding or which had been dis- 
torted during welding. 

In connection with Paragraph U-101 of the Boiler Code, 
especially that portion which deals with the matter of marking 
and stamping, the reports suggest that one mark in the center 
of each head would seem to be enough, that only one mark near 
the edge of the shell sheet, would seem to be necessary, and that 
a name plate properly secured to the tank might be a substitute 
for much of the stamping required by the Boiler Code. 

Appendix A, of the Report, consists of the Bureauof Standards 
report on the Investigation of Strength of Welded Pressure 
Vessels. Following is the table of contents of this report. 


CONTENTS 
I. Introduction. . 
1. Purpose 
2. Acknowledgments 


3. Definition for Technical Terms 
Il. Description of Apparatus and Test Methods. 
III. Description of Tanks. 

1. Regular Tanks 

2. Special Tanks 

3. Inspection Plugs in Heads 

4. Preheating and Annealing 

5. Specimens 
IV. Test Results. 

1. Summary Sheets 

2: Photographs 

3. Microscopical Examination 
V. Discussion of Results. 

1. Types of Construction 

(a) Shell Construction 
(b) Head Construction 

2. Types of Failure 

3. Pressures and Stresses at Failure 
(a) Longitudinal Failure in Shell 
(b) Failure in Head 
(c) Efficiency of Welds 
Hammer Test 
Hydrostatic Test Pressure 
Yield Point Stresses in Hydrostatic Test 
Test of Inspection Plugs 
VI. - Conclusions. 
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A number of photographs are included to show clear! 
methods of testing and appearance of tanks, the completio. 
tests and close-up views of the breaks which were found whe: 
the tanks were tested to destruction. 

Conclusions reached by the Bureau as the results of | 
tests are: 

1. The double Vee weld is much superior to the single Vee weld 

2. The pipe shells tested were less uniform and averaged lower 

in strength than double Vee welded plate shells. This should 

be investigated further. 

The butt welded heads were stronger than the inserted head 

A hammer test cannot be relied upon to show more than a 

very few exceptionally defective welds. 

5. The hammer test, as applied, apparently did not weaken th 
tanks. 

6. Hydrostatic pressure 114 times the working pressure showed 

-only a small number of imperfect welds, even when t! 

hammer was used. 

Hydrostatic pressure sufficient to stress the shell to the yield 

point will show a large proportion of imperfect welds. 

8. Hydrostatic pressure sufficient to produce a permanent set 
in the shell, enlarging the circumference % per cent, ap- 
parently does not weaken the tank. 

9. Flanges for inspection plugs can be welded in the heads 
tank without weakening it. 

This report has been published in bulletin form by the Amen 
can Welding Society, and copies can be secured from the Secre- 
tary of the American Welding Society, 33 W. 39th St., New \ork 


City, at the cost of $1.50 per copy. 
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WELDING A CYLINDER BLOCK 
By Harry Witt 


Some time ago a farmer brought in a cylinder block which 


was badly broken when the connecting rod broke and caused 


the piston to go too far and knock out the cylinder head 


The piston head was broken at the same time. I had to cut out 
the side wall to get at the cylinder head, then I preheated th 
casting in a brick furnace to a nice red heat. I welded it 
while it was red hot, and left it in the furnace to cool. \W\ hen 
the weld was cold, I dressed the outside of the cylinder with 
a grinder where it had been welded. I painted it over care 
fully so that nobody could tell that it was ever welded. 
I find that it pays to finish off all my welds in this wa) 
so that castings*do not show that they have been worked on 
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Hints for the Welder 


When you finish an interesting prece of work, can you set heats on paper the manner in which you 
went about the job . how you prepared the work and how the job was done ? Have you learned some 
little stunt every welder ought to know ? Contributions to this department are 
down any old way — JU polish it up. Make a rough ) 
tine. Line drawings are more practical than photographs. Do it today — the men on the fring ine 
: L.B. Mackenzie, Editor. 


are warting 


paid for. Write it 
pencil sketch ,and our draughtsman will fix it up 








CUTTING CAST IRON 
By Alfred Wilkins 


To welders who still insist that cast iron cannot be cut 
with a cutting torch, the following experience may prove 
interesting. It was necessary to scrap a large fly-wheel to 
make room for other machinery and so the plant welder was 
sent for and after trying the best he knew how to cut the 
wheel with the oxy-acetylene flame, declared that the job could 
not to be done. I was appealed to and asked to come and look 
the job over and see whether I could do it or not. As I resided 
about sixty-five miles from the plant in question, I took the 
first available train and after looking the job over I told them 
I could do it. The job required twenty tanks of oxygen 
and five tanks of acetylene which had to be made available 
before the job was started. The wheel in. question was 
eighteen feet in diameter and four feet across the face. The 
mean thickness of the rim was three and one-quarter inches, 
it being reinforced in the center and outer edges making the 
diameter from six to seven inches at these points. There were 
eight spokes approximately four by eight inches at the rim 
and six by twelve inches at the hub. I cut the rim in two 
six times, and cut each of the spokes off at the rim and 
hub. I did the rim cutting from a scaffold so that the cut- 
ting operation might be as near straight down as possible, 
making all of the cuts in the rim before removing any of the 
wheel, thus keeping in balance so that it could be easily ro- 
tated. The entire cutting operation consumed about thirty 
hours and was done without preheating. The cutting was 
largely an oxidizing process. There being a certain knack 
to the cutting of cast iron, it must be learned by degrees. 

The writer has been over a year acquiring the knack of suc- 
cessful cutting of cast iron, but is prepared to make the state- 
ment at this writing that cast iron can be successfully cut with 
the oxy-acetylene flame. 


BRAZING CAST IRON 
By G. H. Hale 

Once in a while the welder in a job shop will get some 
work in that must be got out at once, or quicker, if possible, 
like the job I had not so long ago. It was the base of a 
radiator of a Samson tractor. It had been frozen and cracked 
clear across from end to end and the bottom crack was open 
a good eighth of an inch. Now the good farmer was in a 
big hurry, as they all are now, and couldn’t wait for me to 
preheat and weld in the proper way; so I had to do it an- 
other way. Now I have been practicing or experimenting a 
good deal with brazing and found out how to braze cast 
iron so the brass would stick to it, so I went at this job 
with an understanding with the owner that I might fail but 
would do my best. 

We all know brass or bronze won't stick to cast iron, so 
I took some scrap malleable iron shavings or filings and mixed 
it with the bronze flux, about half of each, then I heated the 
cast iron around the crack for about five minutes. Then 


I started at one end, getting the cast iron hot enough to 
almost melt, but being very careful not to melt it. Then 
I put the hot Tobin bronze rod in the flux and shavings and 
touched it on the end of the crack. The iron stuck at once 
with aid of the flux, then a drop of bronze, and the weld 
was started. I went about one-third the length of the crack, 
then I began at the other end the same way and brazed 
about two and one-half inches, then back to the other 
place and went about two inches more, and so on until I made 
the braze complete in the middle. I was very careful not 
to get it too hot in any one place, but kept playing the braze 
around on the sides of the casting to keep the heat even. 
When completed I covered it up in lime about a half-hour. 
The farmer wanted it right away as he had twenty-eight 
miles to go and it was 3 P. M. then, but he was to let me 
know how it was after cooling. The next week he came 
in and said it didn’t leak a drop and that his man was using 
it every day. That job cost $1.25 and he said that it was 
worth all of that just to have the job done so quickly. 

Since then I have brazed two cylinder blocks and one 
crank case without preheating but I do not advise anyone to 
try it till they have practiced on scrap. It is not easy, but 
I will say that if the brazing is done carefully, it can’t be 
chipped off with a chisel. 


A FAST REPAIR ON A REAR AXLE 
By L. F. Armort 

Late one Saturday afternoon the California Truck Co., drove 
up to my shop and informed me that they had a little job 
for me and would have to have the truck for duty Monday 
morning. I went to look and saw a lot in a little while. 
It was a five-ton Moreland Truck with the rear axle broken 
right square in two. The first thing that I thought of 
was Monday morning. The rest didn’t bother me, But 
you know how some women are, they kind of like to have 


Sunday for themselves and as far as I could see this one 
meant work. : 


So I said, “Drive around in the back yard, and you can come 
and get it Sunday night or Monday morning.” I had a man 
on the job right away and we jacked it up and blocked up 
under the axle and let the weight down on it. Then we took 
two jacks and placed them between the body and the axle 
and jacked the axle down tight on the blocks thus making 
it straight up and down. Then we took a straight edge and 
placed along the side of the axle and knocked the wheels 
around until it came straight that way. This was all for 
Saturday night. 

Sunday morning at nine o’clock found me on the job but all 
by myself. I took the cutting torch and cut out a piece 
in a V shape making the cut from the top down. Before ! 
go any further I might say that this axle was a Drop Forg- 
ing three inches square. So I cut out a piece about three 
inches across the top and tapered it down to nothing at the 
bottom. Then I gave it another careful check to see that 
it had not moved and proceeded to go to work. 1 
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have an Electric Arc Welding Set, and I used a 3/16 inch 
rod with one hundred and seventy-five amperes, tied it to- 
gether tight at the bottom, then did some more checking and 
found that it was still in place. So I took a piece of soft steel 
1x3/16 inch and beveled off both edges with the torch 
and placed on the bottom side of the axle, with the bevels 
up, and ran a good heavy head into the bevels. This tied 
the axle and soft steel together so that there would be 
no danger of displacement when I went to fill the V from the 
top. Filling in the V took me about three hours and after that 
I took another piece of soft steel of the same dimensions as 
that of the bottom and placed on the top and welded in the 
same manner as that of the bottom, all the while 
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How Weld on Axle Was Reinforced. 


keeping careful check on the axle, and changing from one 
side to the other so as to keep it straight. 

This work took me from nine in the morning until two 
in the afternoon, and one and one-half hours the day before, 
when it was ready again for the road. 





WELDING AUTOMOBILE FLY WHEELS 

One of the common repairs brought to the automobile 
repair shop is broken fly wheel, and in some of the hilly 
sections of the country, there is a great deal of trouble 
caused by tearing out teeth in gears. Welders find it a 
troublesome job to replace the gears without warping the 
wheel. In a great many instances the preheating draws them 
out of shape just enough so they do. not fit properly. On the 
other hand, if they are welded cold or preheated with a torch 
they are apt to get so hard that it is impossible to machine 
or file them to fit. 

A correspondent describes an interesting experience which 
he had with one of these cases. A man came into the weld- 
ing shop with a fly weel which had been turned down by 
several other repair men and asked if it was possible to get 
it fixed so that he could have his car the next day. 


Taking an extra good grade of tobin bronze, the welder 
brazed six teeth in the wheel, not all in one place, but in 
three different sections around the wheel. Before starting 
a torch was used to burn off all the grease, then the sur- 
face was carefully cleaned up with a file, then a template was 
made of sheet tin, using some of the good teeth for a pattern. 
In this way he made sure that he could get new teeth built 
up so that they would fit the starting shaft gear. After 
enough bronze had been put in to make all the necessary 
teeth, notches were cut with a hack saw, hammer and chisel, 
then they were finished off with a file. The fly wheel was 
then replaced in the car and since it turned over a number 
of times in a satisfactory way, the customer started off on 
his trip. 

This particular fly wheel has been in the car for two years 
and has been in use every day since it was welded. The 
same welder has brazed about a dozen of them since that 
time, and all of them are reported to give good service. 
The same method could be used on other type of gears. This 
same welder repaired several gears for a steam laundry, 
one 18 inches in diameter and one 24 inches in diameter, the 
first having two teeth missing and the second three teeth, 
Both of thesé gear wheels have been giving good service for 
a year, so this welder recommends the method in cases where 
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REPAIRING A BROACH 
By Geo. F. Walker 
straight welding will make the problem too difficult. 

This Broach was approximately four feet long and was \ 
for cutting one inch keyways in Nickel Stud Gears, a pn; 
ber being ganged together and cut at the same time 
had had a lot of experience welding high speed too! 
tips to machine steel shanks of various sizes for plane; 
boring mills and lathes, engine and turret, and always | 
fine success. 


The keeper of tools, jigs and fixtures brought me 
broken Broach and said it would tie up a machine for 
number of weeks as the makers could not furnish one sh 
of that length of time and incidentally it would cost a couple 
of hundred dollars he said to replace it. I told him I had 
my doubts but I would do the very best I knew hoy 
So he decided to stay and help me. This is how I proceeded 

I ground the broken sections to as narrow a working VY 
as possible from the back side, clamped then on a table and 
lined them up. I then took some asbestos clay and made a 
dam around each section as clase to the V as possible. Thes. 
I filled with water and made a Tee out of % tubing and 
reversed the ends and then told the helper to keep those 
two dams filled up with water while I welded, using a cast iron 
flux of carbonate and bi-carbonate of soda. I took a number 
of one-eighth inch diameter nickel steel welding rods, |aid 
them where they were handy and started to work. Everything 
proceeded O. K. until the time for the building up of the 
teeth. I had to unclamp the Broach, make the dams al! 
over again as I had to reverse the piece, all the while keep 
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Welding Saved Weeks of Delay When This Broach Was Broken. 








ing water flowing on it. I built the teeth up and then it was 
ready for finishing. Well they finished it and naturally the 
teeth were soft. I was as bad off as when [| started. 

To harden the soft teeth without softening the hard teeth was 
the next problem. After sizing up the situation for some time 
I happened to hit on a lucky idea. I got a piece of five-inch 
steel pipe five feet long and welded a bottom on one end 
giving it the appearance of an annealing tube and filled this 
right up to the top with fish oil. I wired it to the bench 
so it would not fall from being jarred and had the helper 
stand on top of the bench and insert the Broach as far as 
the last hard tooth. I then took a smaller tip and playing 
the torch straight across the tooth heated it cherry red and 
then the helper inserted it into our hardening pot. | pro- 
ceeded this way until I had heated the whole seven teeth. |! 
forgot to add, I built the teeth up with one-eighth inch diam: 
ter drill rod. 


The result was the cutting edge of these teeth were hard 
while the backs were soft and consequently everything turned 
in my favor. This work was done in 1917 and [| just re- 
cently returned to work for the same people, and the frst 
person whom I chanced to meet was the chap that helped 
me on that job and he told me “Our Broach is still holding. 





Arthur F. Braid, sales manager of the Metal and Therm: 
Corporation is planning a summer trip to Europe, starting 
August 5. He will visit his home in Glascow, Scotland, the 
London, Berlin, Paris, and Naples, returning early in © 
tober. 
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Give Your Welders the Benefit of Good Equipment 











The Purchaser of this G-E Arc Welding Set 
Writes: 


“The Arc Welder which we purchased from you is indeed 
doing splendid work and the quality of work performed is 
beyond our expectations. In our locomotive firebox work it 
is doing wonders and I assure you that should we need any 
additional welding equipment in the future, which no doubt 
we will, that we Will take up the matter with you at that time.” 


Signed: 
Thomas McNally, President, 
PITTSBURG BOILER AND MACHINE COMPANY, 
Pittsburg, Kansas. 


Bulletins describing G-E Welding Equipment and the Welding 
School sent on request. Write our nearest office. 


General@Electric 
Sage Company tiene - 








ARC WELDING CYLINDER, 


Use of Special Nickel Alloy Electrode for First 
Layer Results in Successful Weld on Iron Casting 


By B. K. Smith 


| 
i 


SOME railroads are purchasing electric welding machines contraction, especially on cylinders or boiler sections 
just to weld locomotive fiues to the tube sheets, others are who were sufficiently interested and ambitious have 
using them just to build up, others to weld all steel and cast show to.overcome this complication, and we have seen 
iron operations, and others to cut off risers on cast iron and the largest cast iron cylinders preheated and welded 
steel castings. Oil refineries, are using electric welding to weld fully. This welding was a decided improvement as c. 
seams on stills as well as manifolds, boiler and tank work. with the old time bronze patches, or brazing meth: 


=" 


She Bi 


ai Graphic welding is extensively used to build up worn members such operations have saved millions of dollars to railr 
¢ of frogs, switches or manganese diamond crossings. industrial plants. 

i Por welding or brazing copper, brass, bronze, aluminum or Nevertheless, one of the oxy-acetylene compani 
i recently introduced again the old time brazing process, 
; mending it on locomotive cylinders. There is an old ti: 
R ing that when we get old, we are going backwards, « 


like children. Is the oxy-acetylene welding process : 
old that it has to go backwards and abolish the : 

iron welding process on locomotive cylinders and go ba 
substitute of the former brazing process? I recent 
a demonstrator advising an old railroad machinist 

how to braze a broken locomotive cylinder. In th 

sion I had with the demonstrator he claimed that th: 

on that cylinder was a model job. 


cia 


Pum 6 


At ee ae 


A year ago one of my demonstrators advised me | 
could weld cast iron with the electric machine. | 
pay any. attention then, as I believed that the only 
weld cast iron was to preheat same and weld it w 
a a Es ee eee ‘ by oxy-acetylene torch. However, this man has made th 
if Wig. 1. Weleed Gham Foe & COO statement to an official of one of the railroad co: 
and he took him at his word and let him weld two | 
locomotive cylinders that were broken on the stean 





galvanized iron the oxy-acetylene welding flame has proven 
. a great deal better than the electric arc. In cast iron welding, 
; especially in heavy castings, the efficiency of both processes 
are about equal in value. In welding locomotive flues to flue 
sheets, the electric are welding is now considered the favorite 
process and is done almost in every modern railroad shop. 
This is due to the fact that the electric arc will develop a high 
temperature on the beads of the flue much more rapidly than 
can be done with oxy-acetylene because the gas flame must 
be played over the surface of the tube sheet and flue is brought 
up to the melting point; whereas, in the case of the electric 
arc the current passes from the tube sheet to the filler rod 
(or welding electrode), thereby concentrating the heat around 
the flue and the flue sheet. 
: In the past as an old oxy-acetylene welder, I tried my best 
i to find a method to be able to weld flues to the tube sheet with 
‘7 the gas flame and was successful; but the cost of my method 
a. was too high and was considered prohibitive. My method was ee a : as | 
g to fill every flue with sand, with the purpose of retaining the Fig. 2. Showing Hole Cut in Cylinder to Permit Access to Interior 

: heat in the flues, so as to produce a uniform cooling. 
t When I was at school they taught me that cast iron could in the cylinder saddle. This was not a fair test of my demon 
not be welded. Years later with the introductién of the oil strator’s ability to weld cast iron cylinders without pr: 
and compressed air flame, we were able to braze large gray heating and make a job that would stand 185 /b. cold 
iron castings by heating them to a bright red heat and then, water pressure, because the same job could not be welded 
with the aid of a special flux and molten spelter bronze, were with either the old time brazing protess or with the ox) 
able to braze and reclaim such castings. However, this opera- acetylene flame; nor could it be patched with patch bolts 
tion required great heat punishment and special skill and after Yet this man undertook the job and showed me that cast 
all it was an uncertain operation. : iron cylinders can be welded with the metallic arc., without 

However, when the oxy-acetylene process was introduced, it preheating doing overhead welding on a job which | wow!’ 
was possible to weld cast iron with cast iron and thus make a_ not have undertaken under any consideration. Furthermor: 
homogeneous weld, The old time brazers were more than glad the weld was machineable and absolutely tight. 
to abolish the complicated and uncertain brazing methods and The above work was done on Engine 671 for the M 
with full enthusiasm have gone into the welding of cast iron & T. Railroad. The officials are very enthusiastic abou! 
with the oxy-acetylene process. The only visible complica- This work was done at Shreveport, La., and has saved ‘\ 
tion with the latter system was the problem of expansion and locomotive cylinders’ from going to the scrap pile and six!) 
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Welded Pressure Vessels 





For several years efforts have been made to 
draw up a Code for the Welding of Unfired 
Pressure Vessels. Opinions of the best weld- 
ing experts were not in agreement on many 
essential points. Fundamental scientific knowl- 
edge based on test data was not available. The 
American Bureau of Welding has completed a 
series of tests on some 47 tanks. The program 
involved an expenditure of over $15,000. The 
test data, analysis of same, conclusions and 
recommendations to the Boiler Code Com- 
mittee of the A. S. M. E. has been compiled in 


a report, copies of which are available for dis- Apistatard Carbide gave 


tribution at $1.50 to members and $5.00 to non- me my start I’m for it 99 
members. ne i} 
Says Smiling Dave Okay. 


I was just one of the “bunch” until I dis- 


covered STANDARD. Now I’m Dave Okay, * 





A . W Idi S ° t foreman. 

merican e ing ocie y As soon as I commenced using STANDARD 
CARBIDE the boss began to wonder how I 

33 West 39th Street New York, N. Y. got that way. One day he called me into his 


office and asked me the reason for my sud- 
den success; what | had done to better the 
quality of my work and increase my speed. 


Then I uncorked all my enthusiasm for 








STANDARD and told him all about it; how 
AUTOMOBILE WELDING it burns brighter and lasts longer because it 
: : is free from all impurities; how it is cheaper a) 
With the OXY-ACETYLENE FLAME By M. Keith Dunham because it costs no more than other carbides, . 


167 Pages Price $1.50 Fully Illustrated 


: how I enjoy working with it and why in- 
This is the only complete book on the “Why” and “How” of Welding % 


creased production plus lowered cost makes 





Explains in > , and how to ° y 
ganas to0 ‘hop euiome senqeenin 30 be maed, Be com, ond bow to sm. STANDARD the logical carbide for any job. 
pr cy Net y-g eo -— gy + Ay - Fe Now the whole force uses STANDARD and 
Sree pores meets tees he stems oot ss wastes tack our pride in our work and our boss’s pride 
Po IS Ah a PE in us keeps our morale so high that we just 
SC Se ee Se eee Se eagtaies peptas acting chem mate) & bee can’t be beat at’any job, whether it is a 
shown. poervihers matter of quality of work, speed of execu- 

CHAPTER L— APPARATUS or Boss Welane—Prebeating the Case tion, or ultimate cost. 
ea Flam: or 

Oxygen of Oxygen Both Collapse of Weld—Broken Bear- 
Gea Generation—Care ings—Direction of Welding—Shrinkage 
c Le gpeng agg ew of  Cracks—Missing Parte—Finishing— 
Regulator — Regulators — Die Moulded Castings—Body—Other 
| B Welding a CHAPTER Y.—STEEL. 1 CUTTER 9 R) 
Effects of Heat—Hose and Goggles. Welding Knowledge—What the Pave LDE 
CHAPTER Il.—SHOP JUIPMENT Flame Does “welding Moe | Contractors everywhere are beginning to realize that because STANDARD 

Preheating Welding Ta- F'lame—Reinforcing the Weld—Frame CARBIDE burns brighter and lasts longer, because it is packed in big blue 
ble—Location mo Ourttr— Wi Lengthening the Chassis— steel moisture resisting drum: and can be stored indefinitely without de- 
Starting the W: djust- Tube Worn Parte—Gear terioration, because it costs no more than other carbides, it is cheaper and 
ment of Plame-Principle of Weld. ee ee, oe oe therefore the right carbide for all jobs. 
Welding ‘fads end fuxes—Choice of elding Adjacent to Rivets—-Shaft 

Parts 





CHAPTER —CARBON BURN- 
Cases — Babbitted Boaringr — Valve ING AND OTHER USES OF OXY- 
= —Concia- GEN AND ACETYLENE. 
of Cast Iron. Principle of Carbon Burning— 
CHAPTER IV.—ALUW NUM. Method of Operation—Lead 
av%,,0— Welding Know! Pud- Soldering—Case Hardening— 
System—Flux Uses. 





pf Rod—Prep- CHAPTER VIII.—HOW TO FIGURE . 
ic, Gane Cue nding inane, 0740, comune turd Duras. Brighter—Lasts Longer 
“wrong Mahod @ faite Co—ing | Commons mit". Standard Carbide Sales Co., Inc. 
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days time of waiting for two new cylinders. This work was 
done at the W. K. Henderson Iron Work’s shops at Shreve- 
port under the supervision of Mr. C. F. McHenry, Shop 
Supt. With our demonstrator’s practical ability and with Mr. 
McHenry’s mechanical ability, the electric welding device 
was untilized to its full benefit, and a good many operations 
were performed which would not be considered by other 
shop superintendents. 


Manufacturers of electric welding machines are discouraging 
the welding of cast iron with the electric arc. The majority 
of men employed in electric welding claim that cast iron 
welding with the electric process is no good and I shared 
their opinion. However, since then, I have changed my mind 
and I do belive that cast iron, especially cylinders, can be 





Fig. 3. Are Weld on Cast Iron Engine Bed. 


welded electrically. There are two methods which in most 
cases are employed: 


FIRST. The graphite electro which in most cases is similar 
to oxy-acetylene process and which requires preheating. The 
only advantage to be gained with the graphite electric welding 
over the gas flame, is that it does not set up as much thermal 
disturbance in the vicinity of the weld. 

SECOND: The metallic arc which uses bare wire, or elec- 
trodes. The end of the electrode (rod) is brought in contact 
with the job to be welded and an arc is formed, which has 
the effect of fusing the electrode, which at the same time 
penetrates into the job. The molten metal flows out from the 
end of the electrode on to the work until the entire electrode is 
consumed. A given distance can be maintained between the 
fusing end of the electrode and the work. The uniformity 
of this distance depends greatly upon the experience of the 
operator. This method was employed in the welding of 
the two cylinders shown in Fig. 1 and Fig. 2. 

Fig. 1 and Fig. 2 shows the steam pipe in the cylinder 
saddle welded at the white marks These pipes are solidly 
cast with the cylinder, steam passing through them and 
through the portholes into the cylinder. As shown in Fig. 1 
and Fig. 2 a hole was cut out with the carbon arc on each 
cylinder, so as to be able to work on the internal steam pipe. 

The breaks, being internal, we had to cut out with the 
carbon arc on each cylinder a patch large enough so as to 
be able to reach all around the steam pipe. We used a 


motor generator single operator set, set at 200 amp—45 volts. 
We welded the top break first, in alternating spots, using a 
special iron nickle electrode in building up the “V” shape 
on both sides about 4%” thick, and finished the welding, also, 
on alternating spots in the center of the “V”. The bottom 
break was performed the same way on each steam pipe 
of cylinder. 

We then tested the welds with 185 pounds cold water pres- 
sure and found the welds tight and satisfactory. Our next 
operation was to build up the outside support holes, which 
were previously cut out, so as to be able to weld the internal 
steam pipe. This space does not contain any pressure and 
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it merely acts as a support in the structure of the 
We used as patches a steel plate and welded them 
ordinary electrodes as used for boiler welding. 

Figure 1 and Figure 2 show. only the building u, 
special metal on bevel of cylinder, but does not sh, 
steel plate patches finished. Another wide awake w. 
Shreveport, who witnessed this operation of the two cy] 


and who was an old efficient oxy-acetylene welder con: 
at that time to weld large engine bed frame, weighing 


ten tons, for a refrigerating company in Shreveport 
he used the electric arc process, and made a success‘ 
without preheating. 

He also had a gasoline engine driven unit—This 
better adapted for commercial welders, because the 
eletric welding anywhere regardless of whether elect: 
rent is available. This engine bed was broken comple: 
around and required nine feet and 10 inches of we! 
Actual welding was about forty hours and it required 
165 pounds of filler rod to complete the job. 

Fig. 3 shows the weld completed with a liberal reinj 
ment. The method of welding was followed in th: 
order as outlined in the cylinder welding, and the op. 
shown with shield in his hand, did the work. This ; 
an old and efficient welder. It was remarkable to s 
quickly he grasped the technique of this process, and 
real good job on the engine bed. His only experienc. 
to observe our demonstrator’s operation on the two c\ 
and secure a few pointers from the same man. 





TRADE ASSOCIATION ACTIVITIES THAT HELP 


Declaring that the trade association as a facility 
promotion and self-regulation of industry and commerc: 
become, by reason of its scope and activity, an impor! 
American business institution, with which the publi 
erally speaking, is little acquainted, Herbert Hoover, Secr: 
tary of Commerce, in the introduction to the Department’: 
new book entitled “Trade Association Activities” released 
July 16th, expressed the opinion that the constructive pur 
‘poses of these organizations have unfortunately been con 
fused with the minority of activities, which have been 
used as a cloak for action against public interest. 

* “Just as a business house or an individual meets its « 
ligations and carries on its daily relations within the com 
munity, so the trade association has a real individuality 11 
the business fabric,” according to Secretary Hoover. 

“All trade association activities are not good, just as all 
individual habits are not good until so proved by their r 
actions on the individual and the community,” the Secret: 
says, adding that “perhaps the best way to guide activities 
into the most constructive and profitable channels is through 
thoroughgoing analysis and examination of those activities 
which seem on the surface to be constructive in their app! 
cation and results.” 


Waste elimination, in a vast area of problems, can only Db 
accomplished by collective action in a trade. Hundreds 
of millions of dollars have been saved through the adop- 
tion of principles laid down in such programs, not alon 
the business groups concerned, but to the ultimate 
sumer. They have brought about lower prices, throug! 
attacking directly the costs of raw material, inefficient plant 
operation, and unnecessary stock maintenance. 


Credit and collection activities, trade disputes and ethics, 
insurance, public relations, traffic and transportation, com 
mercial research, industrial research and government 
tions are among the other subjects discussed by Secreta™ 
Hoover in the introduction to the book, a volume o! °"> 
pages, sold by the Superintendent of Documents, Gover 
ment Printing Office, Washington, D. C., and by th: 
officers of the Department of Commerce at fifty cents (>! 
a copy. 









WELDING ASA BUSINESS FACTOR’ 


The Business Man’s Interest in the Oxy-Acetylene Process—Use of 
the Torch for Fabricating Metal Parts—Welding in Tank Construction 


By G. O. Carter+ 


HE technical applications of the oxy-acetylene process have 
g* been very thoroughly discussed over a period of many years, 
so among technical men the processes of cutting iron and steel 
and the welding of practically all metals are fairly thoroughly 
understood. The oxy-acetylene process as a general business 
factor is, however, a question which has not been discussed any- 
thing like as much in the past as will be the case in the future. 

Business men should always be interested in those things which 
effect economies and which enable them to make other or better 
products. This has been over a period of several years, a large 
part of the study of the company which I represent and the 
following facts are taken from our experience in service work 
in hundreds of places, from the largest to the very small ones. 

As a time-saver, the oxy-acetylene cutting torch is fairly 
well known, particularly where buildings are to be dismantled, 
boilers and heavy machinery to be cut up or in the punching of 
rivet holes where they would otherwise have to be drilled, because 
in work of this sort the torch has been a very great labor- 
saver and h&s, therefore, become popular with the operating men. 

Another place where the oxy-acetylene cutting process has 
been a time-saver has been in the dismantling of machinery for 
effecting repairs. For instance, where a machine has a value of 
many hundreds of dollars an hour, or even a matter of tens 
of dollars per hour, the saving effected by reducing the interval 
for shutdowns runs into real money; therefore using a torch to 
remove the nut on a holding-down bolt in a matter of seconds 
where removal by sledging or a wrench might often require hours 
is sa logical that once learned, the lesson need seldom be re- 
peated. In some of the very big mills of the country, the 
machinery is rated as being worth one thousand to fifteen hun- 
dred dollars per hour, and one often hears stories of how it 
formerly took as high as 12 or 18 hours to unscrew a frozen nut. 
This does not include the time for effecting the entire repair. 
At present, in mills of this class, machinery is dismantled in well 
under an hour from the time the breakdown occurs, new parts 
are substituted and the machinery is operating anywhere from 3 
to 5 hours after. 

It is quite obvious to the business man that an emergency oxy- 
acetylene cutting outfit should be kept handy by the master 
mechanic of a factory, and if only used once or twice in the 
course of a year the company will be well repaid for the invest- 
ment. Emergency apparatus need not be always kept at one 
place, as is fire apparatus, if an operator is always immediately 
available to go on emergency work. The principle of having 
an outfit quickly available is the major thing, its location is a 
matter for internal arrangements within any plant. 

Of course the oxy-acetylene outfit is very valuable in accident 
cases where steel beams may be pinning down an injured 
person, such as in an elevator, the collapse of a building or en- 
tanglement in machinery. 

The use of the oxy-acetylene cutting process in day-to-day 
operations is a matter of increasing importance because by means 
of the cutting torch, forged steel is shaped much more rapidly 
than by any other form of machinery. Some interesting examples 
of the way the cutting torch is used in shaping forgings may be 
noted in many machine shops such as that of the Erie Forge 
Company where crankshafts and connecting rods are being cut out 
daily. The Camden Forge Company in the East is another 
outstanding example of good practice; many railroad shops cut 





*Paper read before Purchasing Agents’ Association of Cin- 
cinnati, Ohio. 
{Linde Air Products Co. 





out side rods and other parts at a cost very much less than the 
cost for machine rods. 

The cost of manufacture of parts is of great interest, but 
there are many other costs which should be taken into consider- 
ation. For instance, in railroad shops where it formerly took at 
least seven days to machine a side rod, a large stock of rods had 
to always be kept on hand for each type of locomotive. Where 
the oxy-acetylene process is being used and a locomotive comes 
in with a broken rod, the new rod can be cut from a forging in 
half a day and can be ground, where necessary, for further 
finishing and be ready for installation within a day. There are al- 
ways enough minor repairs about a locomotive to warrant a day 
in the shop when brought in for an important repair, like to a 
side rod, therefore by using the oxy-acetylene cutting process 
and having a small stock of slabs or forgings from which to 
produce the rods, railroad companies can entirely do away with 
the expense of keeping a big stock of finished parts. 

This kind of thing has made quite a definite impression on 
many business men in numerous industries, and I am sure that 
all those present can see that the possibilities for constructive 
use of the oxy-acetylene cutting torch will warrant a careful 
study in every plant of the country. Needless to say, the cut- 
ting of iron and steel is being given most careful study by 
the companies specializing in the oxy-acetylene processes, and 
you can undoubtedly benefit by calling in the engineers of such 
companies to learn of the possibilities in your own work. 

The above should not indicate that Cincinnatans have not 
been going into this matter but is intended as a problem for all 
business men of the country. As a matter of record manu- 
facturers of Cincinnati have been using the cutting torch in 
very interesting constructive work and are undoubtedly obtain- 
ing as good results as in any section of the country. The growth 
of the oxy-acetylene industry, however, will carry this constructive 
work into practically every machine shop, foundry and steel mill 
in the country, which is not now the case by a good deal. 

-The possibilities of oxy-acetylene welding are as interesting 
and valuable as those of the cutting process. Welding in the 
past year or two has made some very impressive strides. For 
instance, at a convention last Fall in Chicago, many of those 
who attended the convention were astonished at the progress 
being made in the oxy-acetylene welding of steel pipe as ex- 
emplified by two papers—one by the Welding Superintendent of 
the Prairie Pipe Line Company, which is a well-known trans- 
porter of crude oil from Oklahoma and Texas to Chicago and 
St. Louis; the other paper by an engineer of the Western United 
Gas & Electric Company, which company manufactures its gas 
at a big central plant in Joliet, Ill, and passes the gas under 
seventy pounds pressure to one hundred or more cities, includ- 
ing such centers as Aurora and Elgin. The total extent of this 
company’s installation runs into hundreds of miles, and since 
about 1914, the oxy-acetylene welded joint has been standard 
with them. 

In another part of the United States, a municipal gas com- 
pany has over 1,000 miles of welded pipe in the ground and 
has used no other form of construction in practically ten years. 

For steam lines oxy-acetylene welding undoubtedly gives the 
tightest. joint and the most economical for good construction. At 
the present time there are quite a few very excellent welded 
steam lines which have been put in by big concerns after thorough 
investigations of the possibilities, and the companies specializing 
in industrial piping are using the oxy-acetylene welding process 
regularly in making headers with what are technically called 
“neck welds.” 
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In past work we have, of course, met with. inquiries as to 
the reliability of welded pipe installations and that naturally 
brings up the matter of a test. We have for several years been 
following what is called the “pressure-impact” test and have 
satisfied ourselves that, when properly applied, practically no 
trouble ever develops in an oxy-acetylene welded installation. 
In the case of steam where escaping would be very serious, we 
recommend that a hydrostatic pressure of three times the work- 
ing pressure be applied to the line and, while under pressure, 
that every joint be hammered or hit with a sledge. Several 
300-pound steam lines have, to my knowledge, been tested to 
1,000 pounds water pressure and given a hammer test, and I 
do not believe that any engineer can feel that a line is apt to 
give trouble when ha knows that it has passed as exacting a 
test as that. For other types of lines, such as city gas lines 
and oil lines, the test pressure does not necessarily need to be as 
high as for steam because the lines will not be subjected to the 
difference in temperatures that steam lines must stand. Oil 
and gas, however, are a source of considerable hazard if they 
escape, so a test pressure of double or two and one-half times the 
working pressure is probably desirable. With air and water 
lines a test pressure of one and one-half to two times the working 
pressure should be ample, although with a properly designed line 
there is no reason why higher tests should not be applied if 
an engineer so desires. 

Business men should be interested in the reduction of losses 
by welded steam lines, both on account of elimination of leaks 
at flanges as well as the better insulation of pipe without flanges. 
A recent paper about heat losses in pip: lines showed conclusively 
that where the pipe itself is covered with the usual lagging but 
where the flanges are exposed, the heat losses are half that ex- 
perienced where bare pipe and bare flanges are used. 

If the flanges are protected with insulating material, it is 
always. an expensive matter to take the insulation off to get 
at the flanges for tightening up, which must be done at frequent 
intervals. Just as an incidental matter in regard to the major 
savings to be effected by the use of a welded installation, I 
have been advised that the direct cost of oxy-acetylene welded 
joints is only about 20% that of the Van Stone flange, which has 
been the usual method of joining high pressure steam pipe. This 
does not mean that the over-all cost will be 20% as pipe costs, 
handling costs, etc., will be approximately the same in both 
cases, 

In oil, air and gas lines, the use of the oxy-acetylene welded 
joint saves leakage and leakage is usually a matter not only 
of the loss of the contents of the pipe, but where leaks occur 


there is almost always some damage or expense involved in . 


overcoming the leakage. In municipal gas lines the leakage is 
a very important matter, and in long lines leakage is somewhere 
around 25% to 50% of the total volume of gas where ordinary 
forms of construction are used. The leakage through a properly 
welded joint is nil. 

Where leakage of gas, oil and water occur, damage usually 
involves considerable “write-off” for damaged goods or expense 
for lawsuits, or as compensation for damage to property. All 
of these are business men’s problems and I find that oxy- 
acetylene welding is getting much more attention since it has been 
demonstrated that welded lines practically eliminate all the 
troubles from leakage. Time which business men now must 
devote to annoying details like the settlement of claims or for 
investigating the losses due to leaks can certainly be much better 
applied to other problems which are constructive and, therefore, 
the saving in time to the business man is a considerable item. 

Among the technical possibilities in pipe work from the use of 
the welded joint is the use of high pressures for transmitting 
oil, gas, air, etc. There is really no reason why pressures several 
times as high as are now being used in many places should not 
be carried by welded lines. This would be comparable to high 
voltage transmission of electrical current. If the transmitting 
power of an installation is ‘materially increased, the capital in- 
vestment per unit transmitted would be reduced. This again is a 
problem for the business man. 
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The welding process is also being used in the cons: 
of tanks of all kinds from pressure vessels for carryin 
300 pounds of pressure of such gases as ammonia, whic 
difficult to hold in any other type of vessel, down to the lu! 
oil tanks, gasoline storage tanks, etc., which are in th: 
all over the country and in every factory. Cincinnati 
least one tank manufacturer with a national reputation ; 
ing oxy-acetylene welded gasoline tanks for tank wagon 
the vibration and bumping of the tank is certainly 
a test as can be well applied. Incidentally. the welded : 
these wagons are showing up to such good advantage tha: 
cally no other type of construction is now in use. 

From a business man’s point of view the welded tank si 
gets back to about this: Many types of tanks ar: 
market, and where the cost alone is considered, som 
forms of tank may be slightly cheaper, although as a 
thing the oxy-acetylene welded tank is as cheap as a : 
one. 


Where, however, the use of the tank is given first conside: 
and welding is specified, the purchaser gets the best const: 
tion and the tank manufacturer is automatically forced 
sider a better product. 


There are a good many tank manufacturers who hav 
backward about welding because they have been able to 
certain amount of business by quoting lower prices for rivetted 
construction than their competitors did for the welded work 
When welded construction is specified by purchasers, practically 
all tank makers will come to the use of welding in order to get 
a chance at the business. From watching the growth of welding 
over a period of years, it is my belief that welding of tanks will 
be the rule in a very ‘short time. 

As an interesting growth in the welding of tanks I call your 
attention to the welded construction of two 1,000 barrel oil 
storage tanks which are now being observed very carefully 
under service conditions. There seems to be no reason why any 
difficulty should be experienced with these tanks, and if after 
a few more months service this is clearly demonstrated, more 
tanks of this type will undoubtedly be built. The use of welded 
tanks should reduce the fire hazard because there should be n 
oil leakage such as occurs with most rivetted tanks after being 
placed in service. 

I am not going to say a great deal about the welding of these 
tanks, the size being 20 feet diameter by 18 feet high, or even 
larger ones which we expect soon to weld, because we encoun- 
tered quite a little difficulty in the construction of these first 
two tanks and it may be that we will continue to encounter 
some difficulties. The difficulties were not, however, with regard 
to strength or tightness but were with regard to handling the 
sueet metal and are largely a matter of appearance. A(fter 
the completion ‘of the tanks, we spent several days in straighten- 
ing them and succeeded in removing practically all the buckles, 
particularly in the second tank. 

From a business man’s point of view I think that the weld- 
ing of fairly large storage tanks is going to be of a good deal 
of importance because it will reduce the losses by leakage, it 
will save considerable on maintenance due to the continued re- 
painting of tanks which leak, and will probably prolong the 
life of tanks because, when corrosion has occurred around the 
laps and rivets, the tank has to be replaced. 

The same effect of corrosion at laps and rivets applies to 
steel smokestacks where it is quite apparent that welded con- 
struction is as good as or better than rivetted construction. 
One manufacturer of smokestacks recently advised a representative 
of our industry that his company did not go in for the welding 
of stacks because stacks now lasted plenty long enough, the life 
of a rivetted steel stack being five to eight years, whereas the life 0! 
a welded stack would undoubtedly be double that. In my opinion, 
the attitude of the stack manufacturer was rather shortsighted, 
but it is the attitude taken by many of us toward improved 
methods. 

The welding process has been used for many years and ip 
practically all plants for maintenance work. A broken casting 
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COATED ELECTRODES 


CASTOX-BRONZOX 
ALUMINOX FLUXES. 


SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 


American Welding Society Specifications E No, 1-A; E No. 1-B; E No. 1-C; G No, 1-A; Folias No. 


1-E and No. 1-G; and many others. We can furnish a welding wire or rod for any purpose and of any 
analysis required. 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 


requirements. We maintain a research department conducted by experts for the benefit of our customers. 
This service is FREE OF CHARGE. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- 
ferrous filler rod will keep impurities out of the weld and promote thorough fusion. 


FREE trial samples of any product will be furnished upon request. A trial of any 
SWEDOX product will convince yeu of its superiority. Send for these samples NOW. 


CHICAGO, ILL. 
127 N. Peoria St. 


DETROIT, MICH. 
Warren &Bellevue Aves. 
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or a broken part of almost any casting can be repaired by the 
welding process so as to be entirely serviceable. Cast-iron can 
certainly be welded under proper conditions so as to give a 
joint fully as strong as the original section, and if the breakage 
has been due to a defect in design, the part can be readily 
reinforced. The same thing applies to the welding of steel 
castings, but in the welding of rolled or forged steel, the oxy- 
acetylene weld will not be as strong as the original material 
unless the deposited metal is of higher quality than that origin- 
ally used. Where fairly low-carbon steel material is to be re- 
paired nickel steel or special alloy rods can be used for welding, 
and if slight reinforcing is possible, the welded section will be 
fully as strong as the base material. 


Wherever possible, welding should be done from both sides 
in what is called the “double V” construction. This saves 
considerably in the amount of deposited metal and from an 
engineering point of view, the welds are very much better than 
when a weld is made from one side only. 

For maintenance welding, the best practice seems to be for a 
plant to have a central welding shop as a part of the master 
mechanics’ organization just as is the machine shop. By having 
the proper facilities, such as preheating ovens, an air supply for an 
air chisel if the plant is equipped with air, grinders, etc., the 
time of making repairs by welding is materially reduced and 
the quality is much improved over that which is usually ob- 
tained if repairs are undertaken where the material is installed. 


Practically all of the metals can be economically repaired 
at the present time. This includes copper, aluminum, malleable 
iron, as well as steel or cast-iron. The technical procedure 
to be followed is not the same for all the different metals, how- 
ever, and if an operator is not experienced om any given class 
of work, experienced service men should be called in to help. 
The organization which I represent is doing a great deal of 
this kind of work with its customers and the industry has 
certainly benefitted in the past several years through this service 
work. 


I have reserved until the last what is probably the most im- 
portant of all the problems for the business man to consider 
and that is the personnel question. Oxy-acetylene welding 
should be considered as a skilled occupation, and welders should 
be thoroughly tested to make sure that they are capable of 
executing high quality welds. Their work should also be tested 
whenever possible just as is the work of any other artisan. 


An oxy-acetylene welded test piece can be put in a vise and 
hammered until it bends or breaks, when an examination of 
the fracture will show just what the welder is doing. A good 
welder should be capable of making the flame penetrate to the 
bottom of the veed-out section, which is necessary in joining 
parts by the oxy-acetylene welding process; he should also get 
thorough fusion of the metal on both sides of the joint and his 
weld metal should be free of blowholes and inclusions. 


There are many places in this country where the say-so of 
an applicant is accepted as proof that he is a welder and no 
steps are taken to make him prove it. It is probable that this 
is due to the fact that master mechanics and maintenance 
engineers of most plants received their training before welding 
became an important part of the work and are, therefore, not fully 
familiar with the ways of checking up on these men. Where 
one learns that a plant does not have a welder because of doubt 
of the process, it is time to look into the real cause which is 
quite often a feeling of inability to judge if a welder is capable 
or not. Quite often too, plants which do not use welding have 
had past experiences where the welders themselves were incom- 
petent and, therefore, the whole welding process was discredited. 
The industry has passed the stage where the process can be 
discredited by the failures of individuals. 

Oxy-acetylene welders should undoubtedly be paid by a method 
which has been found satisfactory in any. given plant for 
paying such skilled men as the machinists, who are on general 
repair work ; or if the welders are on production work the payment 
should be based on that found desirable for other types of con- 


struction work in the same plant. In a good man 
attempts have been made to use unskilled or semi-skilled 
welders, and generally it costs more in the long run tt! 

men had been considered as skilled men in the first p 
then a study had been given to reducing costs by othe: 
The quality of product produced in oxy-acetylene w: 
by far the most important matter and, as compared wit 
types of joints, the quality of the oxy-acetylene we! 
be considered and sold rather than trying to reduce con 
to a strictly cost matter. 


Oxy-acetylene cutting is an easier thing to learn tha 
ing, because cutting is a simple machine tool application 
welding requires a great deal of knack and experience 
acetylene cutters can, therefore, be considered as sem 
men, if just on general work, or can be considered skill, 
where they are on repeat operations as in foundries. |; 
where oxy-acetylene is used constructively in cutting, as 
earlier in the discussion, they would undoubtedly be cons) 
as skilled men. 

The personnel situation with regard to both oxy-acet 
welders and cutters should, therefore, be handled very 
as is the personnel question in general. It should neither 
to the extreme of a company putting all of its faith and relia 
in its welder, and neither should a company hesitate to go 
the process because there seems to be some difficulty in finding 
good men. If conditions are right, a company can get compe 
tent men and keep them up to scratch in their work and that 
undoubtedly what we should all be interested in. 





DIFFICULT WELD ON HYRAULIC PUMP CASTING 


The accompanying photograph shows a two thousand pound 
cast iron hydraulic pump which was recently welded fo: 
the New Tread Tire Company, of East Palestine, Ohio, by 
J. H. Andy, proprietor of the Guarantee Welding Works 
of that city. The arrows in the photograph indicate the place 
where the worst part of the break occurred. Unfortunately 
the broken piece was lost so that it was necessary to fill in 
an entirely new piece with a welding rod. There was also 
a flange to be welded on. A charcoal fire was used to give 
the casting a general preheating before the welding was 





After Welding This Piece Was Given Thirty-Six Hours to Cool. 


started, and after the weld was made it was completely 
covered with ashes so as to let it cool as slowly as pos- 
sible. This part of the job was done so carefully that aiter 
thirty-six hours, the casting was still a little warm. Then it 
was taken out of the ashes and the flanged part was dressed 
down with a large file. After the pump was assembled, it was 
tested by turning on about three hundred pounds pressure 
Not a single leak developed. The job is a good illustration 
of how a weld can be made right the first time if proper pre- 
cautions are taken from the time the job is started until « 
has cooled. 
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FOR ARC WELDING 








WILSON WELDERS and 


WILSON WELDER & METALS CO. 


Pittsburgh Seattle Los Angeles 
Denver 


‘Golov-tipt” METALS 


Birmingham Montreal Tacoma 
Baltimere San Francisco Salt Lake City 
Chicago Spokane New Orleans 








Scored Cylinders 


AND 


Cracked Water Jackets 


made good as new without 
warping or removing 
from the car, 


by the New Metal 


Ferroite 


Manufactured by 


The Welding Metals Mfg. Co. 


4403 Perkins Avenue $3 Cleveland, Ohio 


Write for exclusive agency 



































Cast Iron 
Malleable Iron 
Steel 
Brass 


Bronze 
Monel Metal 


132 King Street, New York, N. Y. 


| 
Specify 


SalesmenWanted 


Apparatus and supply men calling on the welding 
trade can build both friendships and profits by taking 
subscriptions for 





The Welding Engineer 


and 


The Welding Encyclopedia 







When you have transacted your business with your 
customer you will do him a good turn and serve the 
best interests of your firm and the whole trade by 
calling his attention to these two publications. 









They contain information which every welder ought 
to have. Remember that one useful suggestion may 
save the welder the price of his subscription for years 
to come, 






With the co-operation that we supply from this end 
you can easily make good profits on spare moments. 
We'll supply an agent’s outfit that’s complete, easy 
to tuck into your portfolio, and helpful. 








Write us today. 













The Welding Engineer 


608 S. Dearborn St. 
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G. P. A. MEMBERS ENJOY RECORD CONVENTION 
AT EXCELIOR SPRINGS 
The annual mid-summer convention of the Gas Products 
Association which was held at Excelsior Springs from June 
26th to June 28th not only set a new record for attendance, 
but furnished a week of pleasant association and inspiring 
business meetings to those who were present. 


ing & Mfg. Co., St. Paul, Minn.; U. S. Gauge Co.. N 
City; United States Welding Co., Minneapolis, Min: 
LeLad Company, New York City; Innis, Speiden 
cago, Ill. 

Those present at the convention were: 

E. D. Findlay, President Acme Oxygen Co.: G 
book, Mgr. Oxygen Dept. Armour & Co.: C. M 





: At the opening session, which was held on Tuesday morn- Secretary Auto-Lite Gas Co.; Mr. J. B. Beaird. 7 
ing, Mr. M.. L..Goodrich, president of the Association, pre- Beaird Co.; O. E. Engler, Secretary The Belbach «| 
¢ sented a report which promised continued progress and bene- Russell, Vice Pres. The Bettendorf Oxygen Hyd: 
fits from the harmonious relations which have been estab- H. B. Pearson, Vice Pres. Burdett Oxygen Co.: J. B 
A . . ‘ ° a . e -_ . 
ih lished in the industry by the members. By a careful analysis | President Burdett Mfg. Co.; R. J. Lozon, Sales Mo: 
ie of the present business situation, he indicated the good pros- Mfg. Co.; E. A. Faulhaber, President Burdett Oxy, 
A . . . —~ . “*- . 
ie pects for a healthy volume of trade in 1924, as well as for Detroit; C. O. Epperson, President California Co; 
E. the remaining months of 1923. Gas Co.; C. J. Haines, Gen. Mgr. Electrox Co.; J. R 
ve Mr. Goodrich then outlined the present situation of the Vice Pres. Indiana Oxygen Co.; A. A. Heller, T; 
ed Association in regards to membership, possibilities of further Gen. Mgr. Internation Oxygen Co.; J. R. Foran, Pr: 
is expansion, and followed with the very interesting discussion City Oxygen Gas Co.; P. B. Francis, Secy. Kans 
«i : 
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of present and future activities. The work which it is pro- 
posed to carry on in future months is to a large extent de- 
voted to the business end of gas producing plants, but there 
are also in contemplation a number of activities along edu- 
cational lines from which the gas welding industry will cer- 
tainly derive direct benefits. 

In addition to Committee Reports and Officers Reports, the 
program of the meeting included the following addresses: 

“Liquefaction Plant Operation,” by E. G. Luening. 

“Co-operative Advertising to Increase Gas Welding”, by 
Wm. Clendenin. 

“Commercial Uses of Hydrogen,” by John P. Harris. 

“The Amortization of War Facilities,” by Theo S. Cady. 

During the three days of the convention there was an in- 
teresting golf tournament in progress. Practically everyone 
in attendance at the convention participated. 

The first prize was won by J. R. Brand. Second prize by 
Mr. G. E. Holbrook, and the booby prize by C. T. Price. 

The following officers and directors were elected for the 
coming year: 

President, M. L. Goodrich; 1st Vive President, E. A. Fau- 
haber; 2nd Vice President, C. O. Epperson; Directors: E. H. 
Smith, O. E. Engler, H. J. Muller, J. R. Brandt, J. R. Foran, 
F. B. Wilkinson, E. D. Findlay, A. J. Russell. 

The following concerns were elected associate members: 

K-G Welding & Cutting Co., New York City; St. Paul Weld- 





Oxygen Gas Co.; H. H. Sims, President Memphis 
Co.; H. N. Smith, Sec-Treas. Memphis Oxygen | 
Bordeaux, Vice Pres. Michigan Ox-Hydric Co.; W 
kamp, Manager Ohio Electrolytic Oxygen Co.; M. | 
rich, Manager Oxygen Dept. Swift & Company; W 
Foster, President Tulsa Oxy-Hydro Co.; H. G. Aust 
ident National Oxygen Co. 

ASSOCIATE MEMBERS: 

Herman G. Amling; E. L. Mills, Sales Manager 
Blessing Co.; M. Keith Dunham; Wm. S. Noyes, Vi 
Imperial Brass Mfg. Co.; Mr..C. Brownson, Innis, Sp: 
Co.; C. E. Phillips, District Manager The Purox Com; 
H. G. Landberg, Asst. Sales Mer. St. Paul Welding & Mig 
Co.; L. B. Mackenzie, President The Welding 
Chas. L. Gulick, Manager Cylinder Sales, Wm. \W 
ton, Jr. & Co.; Mr. Carlson, Works Mgr., Wm. Wharto: 

& Co.; C. R. Pollard, Sales Manager Milburn, Alexander | 
Messrs. A. J. and T. F. Fausek, Modern Engineering | 
HONORARY MEMBERS: 

Mr. E. G. Luening. 

VISITORS 

Mr. Theo. S. Cady, Federal Tax Expert, Fidelity Natio: 
Bank & Trust Co., Kansas City, Mo.; Mr. John P. H 
Chemical Engineer, Kansas City, Mo. Underwriters’ La 
tories; Mr. Chas. R. D’Olive, Compressed Gas Manufacture: 
Association; John Hays, Secy. Conover-Mooney Advertising 


E.G.LUENING 








July, 1923 




























Wald bbddhhhddddded (Letiddddddh dhdhdddddddddididididddtbdddddbddddddiddidididdddddddddad, 


aAC oO” 


MILD STEEL ELECTRODES 
for ELECTRIC WELDING 





A general purpose wire, guaranteed to con- 
form with the following specifications: 


Penna. R. R. Specification No. 156A 
B. & O. R. R. Specification No. 191D 
C—P. Ke Specification No. 106 

N. Y. N. H. & H. R. R. Specification No. 161 

U. S. Navy Dept. Specification No. 46S10a 


Also furnished dead soft annealed. 





“RACO” COVERED ELECTRODES 
FOR ELECTRIC WELDING 


“RACO” Covered Electrodes are used with either 
alternating or direct current where bare wires will 
not give satisfactory results. 


“RACO” IRON ELECTRODES FOR 
ELECTRIC WELDING 


This wire may be used with success wherever import- 
ed Norwegian or Swedish wire has been considered 
necessary. 
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“RACO” MILD STEEL RODS 
FOR OXY-ACETYLENE WELDING 
Copper Coated 


Answers the usual railroad, shipyard and industrial 
requirements as are allowed by authoritative regulat- 
ing bodies such as the American Bureau of Shipping, 
the Interstate Commerce Commission, etc. 
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From  REID-AVERY COMPANY 

2Qist and Washington Ave.. 

Ngo PHILADELPHIA, PA 
Blue Label 


Colored labels in this style identify 
each different kind of RACO WIRE 











Samples for testing and des- 
criptive booklet sent promptly 


REID-AVERY COMPANY 


21st Street and Washington Avenue 
Philadelphia, Pa. 
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- to our customers. 


THE WELDING ENGINEER 


OXYGEN 
PLANTS 


We have sold TWENTY-FIVE Lique- 
faction Oxygen Plants during the past 
eighteen months. Some of the reasons 
why our plants are so heartily endorsed 
by the oxygen industry are as follows: 


RELIABILITY: Most of our customers 
are companies whose business existence 
depends upon their ability to furnish a re- 
liable and constant supply of 99%. pure 
oxygen. Our liquefaction plants have 
demonstrated their dependability in this 
respect. 


ECONOMY: The cost of producing oxy- 
gen is reduced by the liquefaction process 
to an absolute minimum. The saving in 
power cost alone has been sufficient to 
make some of our plants pay for them- 
selves within a year. 


FLEXIBILITY: The guaranteed capacity 
of one of our plants is 1050 cubic feet of 
oxygen per hour. Due to the short start- 
ing period required, a plant can be oper- 
ated economically, so as to meet daily 


oxygen demands ranging from 10,000 to 
25,000 cubic feet. 


COMPACTNESS: A complete produc- 
tion plant can be installed in a room 25’x 
28’, or in less than 700 square feet of 
flocr space. A suitable installation can 
be made in practically any type of build- 
ing where such space is available. 


SIMPLICITY: Only one man per shift is 
required to operate the entire production 
unit. An ordinarily intelligent man who 
never saw an oxygen plant before can be- 
come a competent operator after a few 
days of instruction. . 


SERVICE: We install the entire produc- 


tion plant and turn it over to the pur- , 


chaser complete in every detail. We 
maintain a competent service engineering 
department and a complete stock of all 
repair parts which are instantly available 
Our plants are backed 
by responsible guarantees. 


You are welcome at any time to inspect 
our demonstration plant at Chicago. 


M. KEITH DUNHAM 


110 South Dearborn Street 
Chicago, Ill. 
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Co., Mr. R. J. Mooney, President; Mr. William Clendenin, 
Trade Association Advertising. 

A highly interesting feature of the program was the adop- 
tion of a Code of Ethics or standards of correct practices by 
the Association. This copy covers the relation of employer 
and employe—relation with those from whom purchases are 
made—relation with other members—relation with the gen- 





Foster, of Tul 
About Him About All the Desirables in Sight. 
Picture Shows Him Batting 500. 


isa, Oklahoma, Is Noted for His Habit of Gathering 


eral public and the government—relation with customers and 
prospective customers in making and executing of contracts, 
and the obligation to observe the standards as set forth under 
these different heads. 





TANK WELDING 
(Continued from page 29) 
easily confine the burned part to a considerably smaller area, thus 
eliminating any possible objection to welding them by the oxy- 
acetylene process. The welded sections should be finished with 
a coating of aluminum paint, shellac or other suitable material 
in* addition to being water-proofed. When this is done satis- 
factory results are assured. 

Some of the largest tank manufacturers in the country are 
building quantities of galvanized iron all oxy-acetylene welded 
gasoline and oil storage-tanks, and in their years of experience 
they have never encountered an oxy-acetylene welded tank that 
leaked while in service, either in the weld or in the base material 
adjacent to the weld. The film of oxide on the outside of an 
oxy-acetylene weld is an excellent protection to the weld metal 
under it. 

Examples of Tank Welding 

To illustrate the methods and practices described the follow- 
ing examples of tank welding are given. Each is representative 
of a type of tank commonly used and variations from the pro- 
cedures outlined need not be radical when constructing tanks of 
different size or shape. 


A Round Open-Top Tank 

The material having been cut, the shell of the tank is formed 
into a cylinder. If rolls are used it may prove difficult to roll the 
edges to a perfect circle. They may come out with distorted 
edges which must be pounded or otherwise bent to conform to 
the proper circumference of the circle or the finished tank will 
be off shape and its appearance spoiled. It is beter to have the 
edges depressed about % in., as welding will tend to straighten 
the edge sections to the desired contour. If not, they can éasily 
be pounded or pressed into shape after welding. 

Next, the ends should be tack welded at one end and clamped 
at the opposite end. The seam being 4 ft. long the edges are 
clamped (% in. for each foot the seam is long) ™% in. apart at 
the end of the seam opposite the point where the welding 
begins. It will depend on the speed of the operator whether 
or not a wedge should be used. If the edges appear to be draw- 
ing together too rapidly a wedge should be applied to hold them 
the proper distance apart and overcome the force of expansion. 

Upon completing the side seam (or seams, if two or more 
are used) if the shell appears to be out of shape the distortion 
can be removed by pounding the sections affected. 


In welding the bottom to the shell the latter is se: 
and the bottom sheet is placed in position and sup; 
that it will not fall into the shell. The seam is first ta 
at about 8 in. intervals so when the welding is begun it . 
without interruption. 
sheet is only 7/64 in. thick some s 
stiffening ring, preferably of bent angle iron, should 
welded to the top edge to protect it from damage and 
the tank. 


As 12-gauge 


A Rectangular Open-Top Tank 
About 200-gal. capacity and 4 it. long by 3 ft. wid 
Calculations for size: 

200 gals. = 26.74 cu. ft. 


Area Bottom = 4 ft. K 3 ft. = 12 sq. it. 
26.74 + 12 = 2.23 or 2 ft. 23% in. height of tank 
The tank will therefore measure 4 ft. long, 3 ft 


2 ft. 2% in. high. 

Assuming that this tank must withstand hard servic; 
thick sheets will be used. The sides, ends and bott 
squared off and cut to size with the cutting blowpipe. 
edges are then cleaned with a rasp or wire brush and tke n 
is ready for welding. The sheet for the whole tank 
welded together at one time. After this is done the bottom 
are welded and then the side seam beginning at th« 
and welding up. Had it been necessary or economical t 
small sections of sheets together to form the sheet for th 
or bottom the utility or strength of the tank would not 
been impaired. 

If desirable to reinforce the sides this can be done | 
welding bar or angle iron strips around the top edges. Ofte: 
it is permissible to stiffen the sides of a rectangular tan! 
tie rods. s 

In all cases where tanks of these two types are to be 


above the floor or ground it is more economical to build a | 


form or base with a solid top for the tanks to rest upor 
it would be to reinforce the bottoms of the tanks. 


A Round Horizontal Storage Tank 
500-gal. capacity, 8 ft. long 
Calculations for size: 
500 gals. = 66.85 cu. ft. 
66.85 + 8 = 8.6 area of ends 
= 10.4 circumference of ends 
= 3 ft. 334 in. diameter of ends 


Size of tank, therefore, to be 3 ft. 334 in. diameter and + 


long. 


The sheets having been rolled mechanically or as describe 


for. the round open-top tanks, the longitudinal seams oi 


sections are welded. The width of the shell sections is arbit 


and may be whatever width is best suited to the materi 
hand or obtainable. The longitudinal seams having been wv 
the next step is to join the circumferential seams. 





MORE THAN ONE WAY TO KILL A CAT 
Not long ago a publication whose editor was evident]; 
well posted welding “fan” paid not less than a dollar to 
tributor who furnished the suggestion that when a weldin 
was laid down the welder should twist a piece of wire a: 
the cool end of the rod so there would be no danger « 
fingers when it was picked up again. A practical welde: 
asked if he could furnish a suggestion which would get th 
protection with less effort. “Sure,” he replied, “Just tea 
welder to spit.” 





The Westinghouse Electric & Manufacturing 
has issued the first number of a minature publication 
titled, “Electric Heat.” 


In this issue there are articles concerning the use of e!: 


heat in the manufacture of storage batteries, electric mo! 
Of special importance are artic! 


and many other subjects. 
by Professor W. Trinks of the Carnegie Institute of 
nology on “Advantages and Limitations of Electric Heat’ 
“Reduced Labor—A By-Product,” by M. R. Armstrong 


method of calculating power requirements of electric ove! 


is given together with a number of ways in which 
jobs may be made easy by electric heating. 


Ce my] 


This publication will be published 1 
quently is devoted to industrial electric heating proble 
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NEWS OF THE WELDING TRADE 


Announcement has been received of the Eighth Internationl 
\nnual Acetylene congress to be held in Paris from tue 
6th to the 9th of December, this year. It will be called the 
“Eighth International Congress of Acetylene, Autogenous 
Welding, and Allied Industries.” The Seventh Congress 
took place in Rome, Italy in 1913, and the program of these 
expositions was interrupted by the World War. The firms 
who are interested in carbide, acetylene, oxygen and welding 
are invited to come to Paris and are assured a hearty wel- 
come at the Congress. Those who are not able to attend 
have been invited to send their names for registration, which 
will entitle them to receive the account of the proceedings. 
The rate of subscription is twenty-five franks. Full particu- 
lars can be obtained by applying to the General Secretary, 
104 Boulevard De Clichy, Paris. 





N. A. Strand & Company, manufacturers of Flexible Shaft 
Grinding Machines, recently moved from 625 W. Jackson 
Blvd. to 5001 N. Lincoln St., Chicago. 





It is reported that the former Jersey City plant of the 
Davis-Bournonville has been sold to a number of industrial 
industries, and is soon to be vacated. 





The Davis Welding & Mfg. Company has installed new 
equipment in its new buiding at 1110 Richmond St., Cin- 
cinnati, where the chassis business will be handled while the 
tank manufacturing plant will be continued at its present 
location on Queen City Ave. The Davis company makes a 
specialty of rebuilding old welded oil tank wagons in addi- 
tion to its general welding repair business. 





Savannah, Georgia, is soon to have a new oxygen pro- 
ducing plant, as the Linde Air Products Company, of New 
York City, has recently awarded a contract for the erection 
of a Plant at Stiles Avenue and Gwinnett St. 





The Memphis Oxygen Company, of Memphis, Tenn., was 
recently incorporated with a capital stock of $75,000.00 for 
the manufacture of oxygen. 





The Purox Company recently opened a new sales office 
in Kansas City. Mr. Jack Pettis is in charge. 





C. W. Rambo, formerly manager of the Economy Welding 
Machine Company, has been appointed Kansas City repre- 
sentative for the Carbic Mfg. Co., Duluth, Minn. Head- 
quarters of this branch will be at 411 St. Louis Ave. 





A new welding shop known as the Guarantee Welding 
Works has been opened at 540 E. Martin St., East Palestine, 
Ohio, by J. H. Ady. Mr. Ady, who is a member of the 
American Welding Society, has been a welder for a good 
many years and states that business has been very good. 





The Interstate Oxygen Association, of Wheeling, W. Va., 
has recently joined the Gas Products Association as an active 
member. 





Mr. Calvin L. Jones, Welding Engineer of the Westin- 
house Electric & Manufacturing Company, Atlanta, Georgia, 
has been elected Vice President of the American Welding 
Society. Mr. Jones has been elected for a two year term and 
will be in charge of the activities of the Society in the 
Southern Division. 





The Ebright and Luthy welding shop has been opened at 1121 
N. Ashland Ave., Chicago, by C. C. Ebright and E. C. Luthy. 
Mr. Luthy has had many years experience of welding in the 
United States Navy. Mr. Ebright has represented the K-G Weld- 
ing & Cutting Co. in Chicago for several years. 


THE WELDING ENGINEER 47 


Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 





Position Wanted—Experienced oxy-acetylene welding fore- 
man wants permanent position in job welding shop. Can 
handle all variéties of repair welding, make estimates, etc. 
Has long experience as foreman and good record for char- 
acter and ability. Address 85, care The Welding Engineer. 





WANTED— ADDRESS OF H. L. LOVE 
Information is wanted regarding the present address of 
H. L. Love, formerly a welding contractor in Los Angeles, 
and known to be a specialist in tank and pipe welding. Mr. 
Love was known to have been on his way east during the 
latter part of May of this year. Please .send information 
to 86, care The Welding Engineer. 





Position Wanted—Managing Engineer for air liquefaction 
plant desires permanent connection. Manager of the largest 
oxygen plant in Germany for 15 years. Has built 21 plants. 
Address H. W. Schultz, 4354 N. Troy St., Chicago, IIL 





Apparatus Salesmen Wanted—We want a man who can 
take on a first class line of oxygen apparatus and give it good 
representation, in one of the best territories in the middle 
west. Address 87, care The Welding Engineer. 





FOR SALE—ARC WELDERS 

The Department of Street Railways, City of Detroit is 
offering for sale: Six 2-Arc Wilson Plastic-Arc Gasoline 
Driven Welders, equipped with two KA-Welding panels, 
each on skids manufactured by the Wilson Welders and Met- 
als Company of New York City. 

This equipment is in first class condition, having been 
thoroughly overhauled by our own department, and may be 
inspected at the machinery warehouse, Department of Street 
Railways, St. Jean and Shoemaker Avenues. 

Proposals are solicited for all or any part of the above 
offering and these may be directed to Geo. J. Finn, Com- 
missioner, Department of Purchases & Supplies, 710 Mar- 
quette Building, Detroit, Michigan. 

These proposals will have our consideration on Wednesday, 
July 25th, 1923 at 10:30 A. M., at which time we will answer 
all communications covering proposals on this equipment. 





For Sale—Welding shop. Fifteen years in same location 
in a manufacturing city of 40,000. We are distributors of 
oxygen and acetylene and supplies. Must have $2,000 cash. 
Address 88, care The Welding Engineer. 











For Gases Charged at High Pressures 


WM. WHARTON, JR. & CO., INC. 
30 Church St., New York, N. Y. 

















A WELDING ROD HOLDER 


For the Oxy-Acetylene Welder 


If you are selling welders’ supplies, keep a few welding rod 
holders in stock. ere is a qrevlng demand for this handy tool. 


Write for Prices and Samples. 


C. SORENSEN 


18 E, 16th Street, Chicago, Il. 














| 
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The right finish on a weld, 
is just a moment’s work with a WODACK Portable nage Grinder. 
your drilling with the same pool if Be equip your shop with a 

WODACK COMBINATION ABLE. ELE ELECTRIC DRILL AND 
Two money-making tools for Pig na ies of one. 


labor. Stop using slow old-fashioned methods, and equip with a 


43 S. JEFFERSON S 


CURRENT WELDING LITERATURE 


CURRENT WELDING LITERATURE 

METALLURGICAL ASPECTS OF WELDING, by Leslie H. 
Aitchison—Changes in the volume of an article being welded, due 
to the fact that no uniform temperature is set up throughout the 
part. Volume of material in some positions is different after it 
has cooled to what it was before it was heated for welding. This 
is an essential cause of warping and cracking. Steel which has 
been heated too high and too long cannot be recovered during 
welding any previous structure where the material basis is 
destroyed in the metal which forms the weld. A weld that is to 
be good must be closed tightly, and all cracks avoided.—Acetylene 
& Welding Journal, London, June. 


THE OXY-ACETYLENE WELDING OF MILD STEEL, by D. 
Richardson—Methods used to determine the suitability of various 
material for welding purposes, and to develop a dependable test 
for judging the material from a welding point of view. Tests on 
mild steel plates to determine the comparative qualities of welds 
made with different kinds of filler material.—Acetylene & Welding 
Journal, London, June. 


ELECTRIC WELDING IN RAILWAY SHOPS, by W. E. Symons 
—Early history of welding—Baldwin Locomotive Works pioneers 
in electric welding—Electric welding in locomotive shops—Patch- 
ing flue sheets—Welding flues to flue sheets—Boiler repairs to 
locomotive zinc service—Training operators—Welding cast iron 
with the electric arc—Elements of doubt in riveted joints—Com- 
parison of riveted seam and electric welded joint—Examples of 
defective workmanship in riveted seam method—Comparison of 
riveted seams and welded joints with tabulated data.—Railway & 
Locomotive Engineering, June. 

AMMONIA PIPE LINES: AND COILS, by C. Wilkie—The ad- 
vantages of welded pipe lines—Fusion welding of steel pipe— 
Welding metal for fusion—Welding of steel pipe—Preparing pipe 
for welding—The efficiency of welded pipe joints—Relieving weld- 
ing strains in pipe lines—Requirements of a first class pipe 


welded.—Acetylene Journal, July. 
OXY-ACETYLENE WELDING OF OIL CARRYING PIPE 
line construction as carried on by the 


LINES—TIllustrating pipe 
in Oklahoma and Kansas.—Acetylene 


Prairie Pipe Line Co. 
Journal, July. 

@HE OXY-ACETYLENE PROCESS IN 1922, by G. O. Carter— 
Review of recent developments in gas welding—Splendid results 
from our installation of all welded pipe lines—Examples of suc- 
cessful steam installation—Increased use of maintenance welding 
—Progress in extending the use of oxy-acetylene cutting.—Acetyl- 


ene Journal, July 
IN AUSTRALASIA, by J. B. 





WELDING OPPORTUNITIES 
Green—Although there is little manufacturing done, there is con- 
siderable machinery needing repairs. For example, there is one 
railway, longer than any railway in the United States, and con- 
siderable mining. Automobiles are gg more common. 
Practically all machinery is imported, and it is difficult to have 
repair parts on hand.—Acetylene Journal, July 

WELDING, CUTTING AND BRAZING PRACTICE, by David 
Baxter—Some ways by which a beginner in welding can distinguish 
between malleable iron and steel. How the torch can be used to 
advantage for brazing.—-American Garage and Auto Dealer, June. 

OXY-ACETYLENE PROCESS OF CUTTING METALS—Use of 
this method and some modern applications. Savings accomplished 
through elimination of special forgings and castings. Savings 
are particularly heavy on heavy material. When forgings are to 
be cut they are preheated to a dull red to eliminate strains and 
prevent checking. The use of mechanically operated oxy-acetylene 
cutting torches.—Machinery, July. 

ELECTRIC AND MAGNETIC TESTS OF FUSION WELDS, by 
T. Spooner and J. F. Kinnard—Experimental methods which have 
been followed to develop tests for welded specimens which will 
not be destructive tothe welded structures. The results, while 
not entirely convincing, indicate that tests of this sort may become 
commercially practical in the future.—Revue de La Soudure 


Autogene, Paris, May. 
", . 
Trade Mark 


ASBESTOS PAPER 


In rolls 36 inches wide weighing approximately 100 
pounds each. 





SLOWS UP COOLING PROCESS 


No obnoxious or injurious fumes. 


KEEPS DIRT OUT OF WELD. 


Manufactured by 


SALL MOUNTAIN COMPANY 
140 So. Dearborn Street Chicago, Ill. 
Eastern Office, Scranton, Pa. 





e cost is soon saved in time and 


WODACK. 


Manufactured by Wodack Electric Tool Corporation 
CHICAGO, ILLS. 
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THE WODACK WAY TO BETTER PROFITS 


the finish that tickles an extra dollar out of the 





customers, 
You can do 


GRINDER. 






“WODACK” 


Combination Portable 
Electric Drill and Grinder 
Patented Nov. 1, 1921 


TOOL BOX PLATFORM ACCELERATES SPEE 
THERMIT RAIL WELDING 


The tool box supplied by the Metal and Thermit 
tion, New York, for use in Thermit Rail Welding, 
cently been equipped with a platform for rammirg 
molds which are applied to the rails preparatory to 





LiN 











Tool Box Platform on Thermit Supply Wagon. 


This innovation, shown with illustration, provides a suit 
ever-ready platform for this work which can be easily mov 
from place to place according to the progress of welding and 
enables molds to be quickly rammed near their 
application. 


pe 





THERMIT USED TO HEAT SOLDERING IRON 

Soldering irons are being heated in Europe by 
material used for incendiary purposes during the war. T} 
mit, is burned in a specially designed iron with bod) 
larged to take the thermit briquette. When the 
ignited with a special match, it almost immediately be: 
white hot and in a few seconds the iron has a temperatu 
of 650 degrees F. which is maintained for eight or ten 
utes. These new soldering irons are not intended to rep 
ordinary tools in the workshop, but are handy 
and outdoor jobs. A domestic pressing iron is also 
on the same principle, remaining hot for twenty minut: 


using 


charg 


ymies 


for ret 










No. 511 
Welder’s Spectacle 


Manufactured by 


Chicago Eye Shield Co. 
2300 Warren Ave. Chicago 








We will do immovable 
Do you know any? Write for our 


Machine that can be to the work. 
jobs anywhere = Se 


plan to show 


152-158 Jeliff Ave. js. Waverly 


co. 
oo aS N.d 
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WELDING RODS 


For Gas Welding For Electric Welding 
Manganese 12.00 - 15.00% Carbon 1.00 - 1.45% 


ROL-MAN MANGANESE STEEL for MAXIMUM WEAR 


For TRACK WORK, MILLS, MINES, FURNACES, SMELTERS, 
CRUSHING, SCREENING & DREDGING PLANTS 


. A True High Manganese and High Carbon Product in Rolled Rods and Drawn Wire 
Presents Highest Abrasive Resistance and Maximum Wearing Qualities 





me sins arneeee 





Standard Sizes and Lengths Plain or Coated Samples on Request 
MANGANESE STEEL FORGE CoO. PHILADELPHIA, PA. 
































MATTINGLY SAFETY VALVES 


Prevent Personal Injuries, Fires 
and Waste of Gas — Safeguard 
the Welder{— Ask for Literature 


MATTINGLY AUTOMATIC VALVE Co. i 
714 North Second Street 
St. Louis, Mo. 










Patented Dealers and Agents Wanted 
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WELDERS MOULDING COMPOUND. 


Every Oxy-Acetylene and Electric Arc welder has undoubtedly felt the demand for a fire resisting compound 
which could be moulded into any desired shape. When building up metal around holes in castings, and where welding 
is necessary through a machined part, such as a bearing, much time and machining can be saved in addition: to making 
a neater appearing job by employing such a compound. ‘Carbon blocks and rods have their field, but it is very lim- 
ited. ‘“‘Welder’s Moulding Compound” can not only be used wherever carbon has been, but it has a much wider 
field. Moulds can be made for any missing lugs or parts and new ones cast that have all the appearance of having 
been machined. Aluminum parts may be “backed-up,”” preventing the collapse of the metal when heating. 

For aligning broken sections, whether large or small, the usual shimming process may be forgotten and much time 
saved by using this compound as a cushion for the work. It can be used in hundreds of different ways, over and 
over again—it don’t wear out. The wide-awake welder will appreciate its true worth. 


5-LB. CARTON, WITH MANUAL OF INSTRUCTIONS - - - $2.50 
Manufactured only by 


UNITED STATES WELDING CO., Inc., Minneapolis, Minn., U.S. A 


MAKERS OF FAMOUS “U. S.”” WELDING AND CUTTING APPARATUS. 











a a 
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Superior Oxy-Acetylene Machine Company | i 
Hamilton, Ohio, U. S. A. | | 
Manufacturers of 
WELDING AND CUTTING TORCHES, 
| 
| 


SPECIAL BRASS PARTS, WELDING AND CUTTING OUTFITS, 


REGULATORS AND GAUGES, 


CARBON BURNING AND LEAD BURNING OUTFITS, ELECTRIC DRILLS AND GRINDERS 
CAST IRON—STEEL—BRASS AND ALUMINUM RODS, HOSE, FLUXES AND GOGGLES. 


: Lge nag meng GENERATORS, as shown, are AUTOMATIC, equipped with the CELE- 

ulit tn tour sizes: T 

Carbide Cu. ft. vp BRATED SUPERIOR FEED. 

capacity of gas rice % 
10-1, % Bs fe. $190.00 GENERATES gas for about $1.20 per 100-cu. ft, 
15-Ib. cu, ft, 116.00 oo : | H 
Ib, 10 ow. ft. 130.00 eee Lead Molds—Post Builders—Lead i 
25-lb. 125 cu. ft. 150.00 ots—Plate Burning Racks—Stencil Letters 

(Allowance on acetylene tanks) and Figures~Trucks—Preheaters, i.) 

These Generators are PORTABLE, can be { 





moved from one place to another, weighing Write for complete catalog, | 


about 135-lbs. 
We repair all makes of Torches, Regulators and Gauges. 


| 














Welding Carbon Products 


Columbia Round Welding Carbons 
Columbia Welding Carbon Plates 
Columbia Welding Carbon Paste 
Columbia Welding Carbon Flour 


Our welding carbon products are designed especially 
for welding operations 








National Carbon Company, Inc. 
Cleveland, Ohio San Francisco, Cal. 




















XYGEN 


FOR CUTTING. WELDING, ETC. 





aay shipment and low prices on oxygen, hydrogen, cylinders, 
va ~— Rego welding and cutting torches, regulators, welding 
wire, cast iron and aluminum rods, fluxes, plain and armored rub- 
ber hose, asbestos pads and paper, goggles, etc. All equipment 
fully guaranteed. 
We are American pioneer manufacturers of oxygen. Write 
for catalog and prices. 


International Oxygen Company 


Main Offices: NEWARK, N. J. 
Branch Offices: New York, Pittsburgh, Toledo. 








QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


Gives Machinable Weld 


QUASI-ARC WELDTRODE CO., INC. 
Peekskill, New York 





L. W. 110 V. WELDER 











manufactures complete arc welding 
equipment for all welding and cutting 
purposes. Write for Leaflet 1826-B 
which describes this equipment in detail. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
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CAST IRON RODS 


MADE FROM PIG IRON 
(NO SCRAP USED) 
3.00% —in Silicon —.k a weld) 


-60%—in Phosphorus (Result: Fluidity) 
-02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires and 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co., 
133-153 So. 20th St., Irvington, N. J. 











Specify— 
“MOREY” 


A Moisture Proof Aluminum Flux 
Stable, Economical, Marvelous 


MOREY FLUX & CHEMICAL Co. 


U.S. A. 
Inc. 1915 


Parkesburg, Penna. 
Est. 1912 











TYPE M6 
% H. P. MOTOR 
Sitar. 
Trade Mark 


GRIND Those 
Welds 
With 
STRAND 
Flexible Shaft Grinders 
Thousands in Use 


N. A. Strand Co. 


CHICAGO 
5001-5009 North Lincoln St 














Cowes (oi- 
as for Cutting & Welding 


P1922 BY THERMALENE GAS CORPORATION 


DAVIS-BOURNONVILLE COMPANY 
was merged with 

AIR REDUCTION SALES COMPANY 
on March 17, 1922 












The Oxyacetylene Welding and Cutting products 
formerly manufactured by Davis-Bournonville Cc 
are now made and sold by Air Reduction Sales Co 
under the trade name of “Airco-Davis-Bournonville”’ 
or “Airco-D-B.” 


(See advertisement of Air Reduction Sales Co.) 
















CARBIC CAKES 





In the use of Carbic Cakes 
is hidden the secret of the 
success of the Carbic Sys- 
tem. These solid, clean 
briquets that slide quickly 
and easily into the gener- 
ator, permit an ease of 
handling, a convenience 
and a safety not otherwise 
obtainable, 


“Carbicutting” 






For cutting, as for welding, the Carbic System of 
generating acetylene from Carbic Cakes contains un- 
rivaled advantages. 


The simplicity of generation, the cool, clean gas, 
the safety, the portability and the economy—all 
these, combined with many other features, give the 
Carbic System its well earned popularity. 


There are hundreds of Carbic users in every sec- 
tion of the country. In all seasons of the year and 
under widely varying climatic conditions, Carbic is 
serving even the most exacting requirements of all 
classes of trade, from the small garage up to the 
largest steel plant. 


Consider the Carbic System for your work. Write 
us today. 


The Carbic System is complete, including 
generators, torches, regulators, hose and all 
other necessary apparatus and accessories. 


Carbic Manufacturing, Company 


New York 
141 Centre Street 


Atlanta, Ga. Charlotte, N. C. 


169 Haynes St. 






W. 9th St. & So. Ry. 


Warehouses and representatives in other principal cities. 


We are also the exclusive manufacturers of Carbic Portable Lights. 


Chicago Boston 
e and Factory 565 W. Washington Blvd. 27 School Street 
Kansas City, Mo. El Paso, Tex. Dallas, Tex. 
1411 St. Louis Ave. 412 Myrtle Ave. Brigge-Weaver 












COMBINATION TORCH 
CUTS and WELDS 


As effectively as separate torches 














Cuts 24 inches thick 
Welds heaviest jobs 





4 Wriaine Cupting 
‘ SAVES YOU MERELY CHANGE 


THE TIP 


















4 

ft REGULATOR 

| OVERCOMES FAULTY PRESSURE 
| Facilitates Welding and Cutting 





Built of Forged Bronze—Tensile Strength over 50,000 Pounds 
The same Regulator for Welding and Cutting — and all Gases 


Seats with instead of against pressure 











30 Ibs. CARBIDE PORTABLE GENERATOR 
Automatically makes your acetylene gas at 
approximately Ic a cubic foot 





Equivalent to 150 cubic foot cylinder of gas 





Uses Commercial Carbide—procurable every- 
where 


Has no clock motor or gears 








Steel body welded throughout 
Weighs 200 pounds 


THE ALEXANDER MILBURN COMPANY £3 
BALTIMORE, MD. 
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